power “implies past operations [were] ‘dangerous/reck-
less’.” The Army also noted that the question of interference
with “fly-by-wire” systems aboard aircraft was unresolved.
» The Army “continually stonewalled the issue of safety in
fly-by-wire aircraft operations” (e.g., the Airbus 310 and the
Boeing 757 and 767), John Ganz wrote in an April 14, 1989
letter to Senator Carl Levin (D-MI). Ganz claimed that the
DOD blocked an FET subpoena because his testimony would
be “mostdamaging” to the Army’scase, Ganz said thathe and
Gibson, his supervisor, were branded as whistle-blowers and
were held responsible for the closing down of the EMP pro-
grams. A federal investigation into these allegations is under
way.

+ Following the March 1989 airing of a CBS-TV 60 Minutes
segment on an EMP health effects lawsuit (see MWN, J/A88
and N/D88), Ganz lost his supervisory position. When he
complained to the Army Inspector General, he was cross-ex-
amined about his loyalty to his country and given a polygraph
test—which he passed. Gibson was dismissed by the Army in
May 1989 and died of a heart attack shorily thereafter.

» Even while the EMP shutdown was in force, the Army
sought to run a “free field” EMP test using a suitcase pulser
atFort Belvoir, VA. The proposed test was criticized by an at-

Navy Issues Draft EIS for
EMPRESS Il in Gulf of Mexico

The U.S. Navy has issued another draft environ-
mental impact statement (DEIS) for its Electromagnetic
Pulse Radiation Environment Simulator for Ships (EM-
PRESS IT)—this one for operation in the Gulf of Mexico.

The Navy has evaluated four sites for EMPRESS II
in this DEIS, each more than 25 miles offshore. The
EMP simulator will be used in the gulf for approximately
60 days a year during the months of November through
April (see MWN, J/A89). For the other six months, EM-
PRESS Il is used in the Atlantic Ocean off the coast of
North Carolina (see MWN, J/A88).

The Navy foresees electromagnetic interference to
electronics as the only serious impact. To protect marine |
and aircraft electronics, the Navy will set up an air and
surface exclusion zone with a height of 6,000 feetand a
two-mile radius. With respect to human health, theNavy |
“will ensure that personnel aboard the ships under test
will receive EMP intensities of no more than 50 kV/m.”

Thisis the fourth EIS or DEIS the Navy hasissued for
EMPRESS II (sece MWN, N84, J/F87 and M/J88). ,

Three public hearings on the DEIS were held in Ala- |
bama and Mississippi during the first week of May. For
more information, contact: Lt. James Rose, Naval Sea
Systems Command (PMS-423), Washington, DC
20362, (202) 746-1386.

torney in the Army’s Office of the Judge Advocate General in
a November 3, 1988 memo: “On a statutory and regulatory
basis, it is clear that free field EMP simulation requires an en-
vironmental assessment at a minimum. EMP testing is ex-
tremely controversial and reliable scientific data has yetto be
established.”

« The Army’s claims to have complied with federal environ-
mental rules were “atotal vulgar fabrication,” as well as “pa-
thetic” and “totally indefensible,” according to Gibson. Com-
menting on an Army public relations response to a May 10,
1988 Washington Post article on the FET's EMP lawsuit (see
MWN, M/188), Gibson said that, contrary tothe Army’sasser-
tions, there were reports dating back to 1973 showing “seri~
ous documented concerns™ with respect to the Army’s com-
pliance with environmental laws. In January 1989, the Army
announced that it would prepare an EIS on EMP before re-
suming testing at Woodbridge. But six months later, the Army
decided that it would no longer operate the simulators at
Woodbridge and released an environmental assessment
which did not address EMP (see MWN, J/F89 and J/AR9).

» EMP testing at Woodbridge prompted community opposi-
tion—the WRF is located near residential neighborhoods and
schools. In an August 1, 1989 letter to the Army, County Ex-
ecutive Robert Noe Jr. wrote that, “Prince William County of-
ficials have serious concerns over the human health and en-
vironmental impacts of the [EMP] testing that was conducted
by the Army” and that the “Army has a responsibility to par-
ticipate on a long-term basis in the evaluation of any human
health impacts that may become evident in the future....”
Craig reports that the Army is considering doing an epidemi-
ological study of the WRF workers and that the Virginia
Council on the Environment has suggested a similar study of
‘Woodbridge residents.

In a response appearing in the May 11, 1990 Potomac
News, an Army spokeswoman said that, “There were so many
errors in fact in the articles that to attempt to correct them
would result in another series of articles....”

A copy of the five-part series is available for $5.00 from:
Barry Loftus, Potomac News, 14010 Smoketown Rd., Wood-
bridge, VA 22192, (703) 670-8151.

USAF Seeks NAS-NRC Study
on VLF Bioeffects from GWEN

The U.S. Air Force (USAF) has asked the National Re-
search Council (NRC), an arm of the National Academy of
Sciences, to review the potential health effects of very low
frequency (VLF) radiation from the USAF’s Ground Wave
Emergency Network (GWEN), The move came in response
toconcerns expressed by Congressmen Lewis Payne (D-VA)
and Les Aspin (D-WI).

The USAF's proposal is still “under review,” Dr. Ray
Cooper of the NRC’s Board on Radiation Effects Research
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told Microwave News. The final decision will be made by the
Executive Committee of the NRC when it meets on June 13.
If accepted, Cooper said that the report would take at leasta
year to complete.

* The USAF’s formal request came in a March 6 letter from
Lt. Col. Stephen Martin, GWEN's program manager at the
Electronic Systems Division at Hanscom Air Force Base,
MA. Martin asked the NRC to answer a series of questions on
GWEN radiation health risks, especially cancer.

Inatelephone interview, Cooper cautioned that, “Some of
the questions that the USAF wants answered may not be an-
swerable with the present scientific data.”

The GWEN communications system is designed to with-
stand the electromagnetic pulse (EMP) from a nuclear attack.
‘When completed, it will consist of 96 relay towers across the
continental U.S. operating at 150-175 kHz. The peak broad-
cast power for each GWEN tower is from 2-3 kW; it typically
transmits six seconds per hour.

Payne’s request for a review followed growing commu-
nity opposition to plans to build a GWEN tower in his district.
According to the Washington Post (December 27, 1989), a
well-attended town meeting in Lovingston, VA, heard Dr.
Stephen Cleary of the Medical College of Virginia in Rich-
mond say that “there is enough information available in the
literature [on health effects] to concern people.”

For his part, Aspin, the chairman of the House Armed
Services Committee, cited the need to update the USAF's fi-
nal environmental impact statement on GWEN, issued in late
1987 (see MWN, N/D87).

Aside from concem over its potential health effects, there
is also mounting opposition to GWEN from those who ques-
tion its cost and utility at a time of reduced risk of nuclear at-

tack. On February 27, Congressman Ron Machtley (R-RT)
introduced H.R.4118, which would cut off funding for
GWEN. Machtley’s bill has gained the support of 13 cospon-
sors. Senator Claiborne Pell (D-RI) has introduced an identi-
cal bill, §.2257, in the Senate,

Nancy Foster, the director of the Amherst, MA-based
GWEN Project, which opposes the program, told Microwave
News that given the “dramatic changes in the world, GWEN
should be a prime candidate for any list of Department of De-
fense budget cuts,”

In an effort to defuse concerns about radiation, the USAF
set a VLF radiation exposure standard of 50 V/m for publicly
accessible areas around GWEN sites (sce MWN, J/F86). The
USAF’s standard for its own personnel is 614 V/m.

Vote on Revision of 1982
ANSI RF/MW Safety Standard

Voting is in progress on the final draft of the proposed re-
vision of the American National Standards Institute (ANST)
1982 safety standard for human exposures to radiofrequency
and microwave (RF/MW) radiation. Results of the subcom-
mittee ballot are expected tobe announced at a June 9 meeting
in San Antonio, TX.

If approved, the proposed standard—designated ANSI
C95.1-1990—will go before the IEEE’s Committee SCC28
on Non-Ionizing Radiation Hazards for a vote.

In the previous vote, 50 subcommittee members approved
the draft, 16 rejected it and 5 abstained. Most of those from
federal health agencies voted against the draft. (For more on
the proposed revision, see MWN, M/A89 and S/089.)

Dr. Przemyslaw Czerski died of cancer on Sunday,
April 15, 1990 in Silver Spring, MD,

Bom in Poland, Czerski earned his PhD and MD de-
grees at the Warsaw Medical Academy. In 1958 he joined
the Military Institute of Aviation Medicine. Fifteen years
later he became the chairman of the Department of Genet-
ics at the National Research Institute of Mother and Child
in Warsaw, In 1981, Czerski came to the United States to
work at the Food and Drug Administration’s (FDA) Center
| for Devices and Radiological Health in Rockville, MD,

Czerski’s early research was on the hematologic and
genetic effects of microwave radiation. He played an im-
portant role in setting up one of the first major symposia on
microwave bioeffects in Warsaw in 1973, Together with
Dr. Stanisiaw Baranski, he wrote Biological Effects of
Microwavesin 1976. Atthe FDA, he continued hisresearch
on the genetic effects of non-ionizing electromagnetic ra-

Przemyslaw A. Czerski (1928-1990)

diation (NIER) at both high and low frequencies, Czerski
authored more than 150 publications,

Czerski is perhaps best known for his contributions to
the international research community. He encouraged the
World Health Organization to initiate NIER programs, first
in Copenhagen, then in Geneva. These, in turn, led to the
formation in 1977 of the International Non-Ionizing Radia-
tion Committee (INIRC) within the International Radiation
Protection Asscociation (IRPA). Czerski was a founding
member of INIRC and remained active on the committee
until his death. In 1989, the FDA awarded him a commen-
dation for his work.

Czerski is survived by his wife, Ewa, and their two
daughters. Dr. Ewa Czerska continues to work at the FDA
on NIER biological effects.

Over the years, Czerski made many contributions to
Microwave News, We will miss him.
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EPA Classitles, Then Deletes, ELF ERMFs as B1 Carcinogens (continued from p.1)

The decision on whether to apply EPA’s risk assessment
guidelines—originally developed for chemical carcino-
gens—to EMFs will now be made by two independent scien-
tific review groups this summer.

Whatever the outcome, the EMF issue has gone fromrela-
tive obscurity to national prominence. The question of how to
deal with EMFs is now being debated at the highest levels of
the Bush Administration and in the halls of Congress.

Regulatory strategies have not yet been formulated, but
there is virtually unanimous agreement that a major federal
research effort is needed to resolve the uncertainties associ-
ated with EMF healthrisks. It appears almost certain that EPA
will resurrect its EMF research effort, which was shat down
in 1986 (see MWN, S/O85).

A Meeting at the White House

In early 1990, after the OHEA staff made its recommen-
dations and as its report neared completion, briefings were
held for senior members of the EPA staff, including Deputy
Administrator Henry Habicht IL.

On March 6, a group of EPA officials briefed the White
House Office of Policy Development. Among those attending
the meeting were: Teresa Gorman, associate director of pol-
icy development for environment, energy and natural re-
sources; Dr. James Wyngaarden, associate director for life
sciences at the White House Office of Science and Technol-
ogy Policy (OSTP); Richard Guimond, director of EPA’s Of-
fice of Radiation Programs (ORP); and OHEA's Farland.
Alsopresent were representatives of EPA Administrator Wil-
liam Reilly, the Department of Energy (DOE), the Centers for
Disease Control (CDC) and the National Cancer Institute
(NCD,.

Several sources characterized the meeting as an “informa-
tion exchange.” A staffer in Reilly’s office told Microwave
News that “it's not unusual” for EPA to advise the White
House in memos or briefings about a significant issue. Gor-
man was unavailable for comment.

Atacongressional hearing on power line health risks held
byRep. Peter Kostmayer (D-PA) just two days after the White

House meeting, representatives from the DOE and EPA did
not reveal that a major policy change was under discussion
(see MWN, M/A90).

As late as March 12, the EPA evaluation recommended
classifying ELF EMFs as “Class B1—probable human car-
cinogens.” Within a week, the designation was deleted.

EMFs Pass the “Duck Test”

EPA insiderstold Microwave News that the deletion of the
B1 designation' for ELF EMFs was a compromise between
the staff’srecommendation and Farland’s proposal to classify
EMFs as “Class C—possible human carcinogens.”

In a telephone interview, Farland explained that he per-
sonally deleted the B1 designation because “it was not appro-
priate at this time to classify EMFs as acarcinogen as we have
classified other chemicals.” _

Farland said that he will ask two committees of experts—
an external review panel and EPA’s Scientific Advisory
Board (SAB)—each to decide how to resolve the issue of risk
classification.

Asked whether a chemical agent with the same carcino-
genicity data asELF EMFs would have beenclassified as B1,
Farland replied: “I would still have some concernsclassifying
it as a probable human carcinogen if I really did not under-
stand how it was working.”

“The kind of information we have is enough for me to say
that there is something going on and that the epidemiological |
data should not be dismissed,” he said. “On the other hand,
there is not enough to cause undue alarm. We need additional
research.”

Rep. Kostmayer urged EPA not to shy away from a cancer
risk designation. In an April 25 letter to Reilly, Kostmayer
wrote, “There can be no doubt that power line EMFs have
passed the ‘duck test’: If it acts like a potential carcinogen, it
must be addressed as a potential carcinogen.” He stressed
that, “The technical reasons given by EPA for not formally
classifying power line EMFs as a ‘potential carcinogen’ may
have merit, but for the purpose of protecting American
citizens the distinction is moot.”

Potential Carcinogens:
EPA “Weight-of-Evidence” Classification and Hazard Ranking

Class A: Class B: Class C:
Human Carcinogen Probable Human Carcinogen Possible Human Carcinogen
Arsenic (H) BI: Limited Epidemiologic B2: Sufficient Animal Methyl Chloride (L)
Asbestos (H) Evidence Evidence Saccharin (L)
Benzene (M) Acrylonitrile (M) Beryltium (M) Trichloroethane (L)
Diethylstilbestrol (H) Cadmium (M) Carbon tetrachloride (M)
Vinyl chloride (H) Creosote (H) DDT (M)
Ethylene oxide (M) PCBs (M)
Formaldehyde (M) Dioxin (H)

Hazard Ranking: (H)=High; (M)=Medium; (L}=Low. Source: Office of Health and Environmental Assessment, EPA, June 1988.
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EPA Classifles, Then Deletes, ELF EMFs as B1 Carcinogens

The management of EMF risks will fall on EPA’s ORP.
Marty Halper, ORP’s division director with responsibility for
non-ionizing electromagnetic radiation (NIER), told Micro-
wave News that EPA would not respond any differently
whether the designation were A, B1 or C. Referring to siting
battles over new power lines and radars across the U.S., he
said, “The public is already extensively regulating EMFs: the
net cost to socnety of EPA regulations may be less than what
we are paying now.”

Indeed, speaking at a conference in Cleveland, OH, at the
end of April, ORP’s Dr. Doreen Hill said that EPA is
“swamped” with requests for EMF information from the
public (see p.2).

“You can no longer say there are no btologacal effects due
to ELF EMFs,” Halper said. “But I can’t say what the public
health implications are. We’re not talking about a radon in
terms of potency, but we’re also not talking about a zero
effect.”

RF/MW Radlation: A “Possible” Carcinogen

The OHEA report grew outof EPA’s plan to issue rules for
human exposures to RF/MW radiation (see MWN, J/A86). In
1986, EPA decided there was a need for an independent eval-
uation of the results of the long-term exposure study led by Dr.
Bill Guy of the University of Washington, Seattle, whichindi-
cated an increase in cancer among rats chronically exposed to
non-thermal doses of RE/MW radiation (see MWN, J/A84 and
Mr85).

In the March 12 version of the OHE A report, the EPA staff
recommended that RF/MW radiation be designated asa Class
C carcinogen:

For modulated non-thermal RF radiation, the human evi-
dence is inadequate and the animal evidence is ‘limited’ based
on the finding of a field-induced increase in the incidence of
carcinornas of all sites in rats in an experiment that produced
minimal tissue heating. Therefore, the evidence of carcino-
genicity for non-thermal modulated RF radiation dictates a
classification as a ‘possible,’ or Class C, carcinogen. In this
case it is not called a carcinogen risk factor since the radiation
treatment alone induced the effects without an additional
factor in the experiment protocol.

This conclusion was also deleted from the review draft.

In an interview, ORP’s Halper said that, “I am not ready
to say we don't have concern outside the ELF area. We don’t
have the data.” He emphasized that the document addresses
all NIER. “We're being very careful to talkaboutNER not
Jjust ELF,” he said.

* In 1986, EPA issued guidelines to assist in rankmg suspected carcinogens
in 2 consistent manner. There are five categories: “Human Carcinogens”
(Gmup A), “Probable Humean Carcinogens” (B), “Possible Humnan Carcino-

ens” (C), “Not Classifiable as 1o Human Carmnogemcny” (D) and “Evi-
dencc of Non-Carcinogenicity for Humans" (E).

1 Chemicals which have been rated as probable human carcinogens on the
basis of animal bioassays are designated as Subgroup B2. When the classi-
fication is based on human epidemiological studies—as in the case of ELF
EMFs---a Bl designation is used.

EPRI CEO Goes to
Washington To Talk EMFs

Dr. Richard Balzhiser, the president and chief execu-
tive officer (CEQ) of the Electric Power Research Insti-
tute (EPRI), was in Washington at the end of May to talk
to senior governmental officials about electromagnetic
fields (EMFs).

, On May 23, Balzhiser met with Dr. James Wyn-
gaarden, associate director for life sciences at the White
House Office of Science and Technology Policy
(OSTP). Two days later, Balzhiser, accompanied by
EPRI Vice President Dr. George Hidy, the directorof the
institute’s environment division, met with EPA Admin-
istrator William Reilly and his staff. While in Washing-
ton, Balzhiser also spoke to officials at the National
Academy of Sciences, 5

“Balzhiser wants to encourage as many agencies as
possible to initiate work on EMFs on their own in order
'to have a broad scientific research program,” EPRI’s |
Barbara Klein told Microwave News. “We don’t wantto

be the only players.” Klein noted that Balzhiser and Hidy
also had other energy-related issues on their agendas,

Dr. Robert McGaughy, project manager for the OHEA
report, told Microwave News that the document “only ad-
dresses cancer and notcentral nervous system orreproductive
effects.”

Review Schedule

In an unprecedented move, Farland has decided to release

a draft of the document to the public in June, before it is
reviewed by EMF experts outside of the agency. “There is
enough interest in the document to warrant its early release,”
he said. As aresult, many federal agencies with responsibili-
ties for EMFs will first see the document at the same time as
the public.
_ Inlate May, EPA sent letters to potential reviewers seek-
ing their participation: McGaughy said that he plansto assem-
ble six to eight experts. This external review panel is sched-
uled to meet in Research Triangle Park, NC, at the end of June
to discuss the draft document.

Following the March 6 White House meeting, the repre-
sentatives from the DOE, NCI and CDC requested and re-
ceived copies of the OHEA draft report. Each has already
submitted comments to EPA. Informed sources told Micro-
wave News that the NCI was critical of the EPA effort. The

‘White House did not submit comments.

Sources said that the DOE distributed dozens of copies of
the OHEA review to its staff and to its contractors.

After the external review is completed and the document
isrevised, it will go to the SAB Radiation Advisory Commit-
tee. Originally, EPA planned to make the draft public at that

10
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time.

‘Whether the external review panel or the SAB will rein-
state the B1 classification is not known. But the SAB is al-
ready firmly on record as favoring an EPA research program
_on EMFs,

In a May 4 letter to Administrator Reilly, Drs. Oddvar
Nygaard and Raymond Lochr, the chairmen, respectively, of
the SAB Radiation Advisory Committecand the SAB Execu-
tive Committee, argued that EPA should take an aggressive
role in EMF policy. “The [SAB] continues to urge the agency
to undertake a leadership role in this complex and important
area,” they wrote. “There is enough substance to the science
in this area to require your attention.” In 1988, the SAB wrote
to then EPA Administrator Lee Thomas advising that the
agency take an active role in NIER bioeffects research (see
MWN, SfO88).

Specific plans for EMF research remain unclear, Farland

FROM THE FIELD

told Microwave News that, ““ At this point there is an initiative
in the several-million-dollar range,” adding that most of the
work would be done outside EPA. But other EPA officials
said that no more than $2 million will be allocated for EMFs
and new research may not begin until October 1991—that is,
the 1992 fiscal year. They added that there continues to be re-
sistance within EPA to resuming an in-house research effort.
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Summary and Conclusions of EPA’s EMF Cancer Report

Reprinted below are the “Summary and Conclusions™ of the Environmental Protection Agency's (EPA) draft report, An Evaluation of the
Potential Carcinogenicity of Electromagnetic Fields (EMFs). This summary, dated June 1990, will accompany the draft of the report which

will be distributed to the external review panel, assembled by EPA.

7.1. Introduction

In this chapter each of the major chapters in the document are
summarized; a final section presents adiscussion of the relationships
among the individual chapters and the overall conclusions.

7.2. Mechanisms of Interaction Between Tlssue and EMFs

The basic processes by which energy from EMFs of RF and ELF
frequencies is coupled to the body are described in this section. The
frequency dependence of the RF power absorbed by an organism is
dominated by the body size, so that mice, rats and humans have dif-
ferent RF absorption characteristics. For ELF fields and the lower
RF frequencies near the source, the relationship between the electric
and magnetic fields is not fixed, as it is for RF fields, and they are
evaluated separately in this document. From the point of view of
EMFs, the body is composed of a solution of jons; it is an electrical
conductor and the penetration of electric fields into the body is very
poor at ELF frequencies. Since the body is composed of nonmag-
netic materials, an extemnal time-varying magnetic field permeates
the body, inducing ionic currents.

‘The human evidence, as described in the next section, suggests
that magnetic fields rather than electric fields are associated with
cancer incidence, and mechanisms have been sought to explain how
wesak currents induced by ELF magnetic fields could interact with
cells and body tissue in such a way as to induce a carcinogenic re-
sponse. Three classes of models for this interaction are reviewed: (1)
The surface compartment model deals with the movement of ions to-
wards and away from the inner and outer surfaces of the plasma
membrane of the cell, and deals with ion-selective membrane chan-
nels, ionic pumps snd membrane ion fluxes. The model describes the
movement of ions in response to perturbations of electric fields and
magnetically induced currents around the cell. (2) The ion cyclotron
resonance hypothesis was developed in part to explain the frequency
sensitivity of calcium ion efflux studies of brain tissues. If the rela-

tionship among the frequency of time-varying magnetic field, the
strength of a paralle] static magnetic field and the ionic charge to
mass ratio of an ionic species is correct, then the ion will resonate,
or synchronously follow circular paths in a plane perpendicular to
the field. In one experiment demonstrating this effect, conditions
were set up for calcium cyclotron resonance, and the movement of
bethnic diatoms was measured. The experiment showed that calci-
um jons entered into the cell under these specific conditions and
stimulated the motion of the cells, whereas the cell is normally im-
permeable to calcium. This type of mechanism could be the basis of
an induced selective ion permeability of the plasma membrane and
mightultimately be capable of explaining both frequency selectivity
of these effects and the sensitivity to small induced currents. (3) An-
other class of models deals with cooperative motions of an ordered
array of lipid bilayer molecules and describes how a weak field af-
fecting the motion of the whole array could be transferred to just one
site inthe array. These theories have notyet beentested in the context
of ELFbiological processes. At the present time, these basic models
of tissue interaction with EMFs cannot be linked to the biochemical
or cellular processes invelved in the development of malignant
growth.
7.3. Human Evidence

The effects of human exposure to EMFs from several sources
have been reported. This document discusses ELF fields separately
from higher frequency exposure where possible. Children with resi-
dential exposure are more appropriate subjects than adults for evalu-
ating the effects of ELF fields, since children have relatively little
exposure to higher frequency fields and occupational chemicals as
aconsequence of theirnormal activity patterns. Consequently, stud-
ies of childhood cancer associated with residential exposure to 60 Hz
power frequency fields are discussed separately from occupational
exposure to adults, which inveolves a mixture of both ELF and RF

MICROWAVE NEWS May/June 1990

11




FROM THE FIELD

fields.

7.3.1. Studies of Children: There have been six case-control studies
of cancer in children examining residential exposure from power
transmission and distribution systems and two additional studies ex-
amining childhood cancer in relationship to fathers’ occupations.
Five of the six residential exposure studies showed positive associa-
tions with ELF field exposure; three were statistically significant
and theother two had odds ratios greater than one but not statistically
significant. Where different cancer sites were evaluated, leukemia,
nervous system cancer and, to alesser extent, lymphoma were found
to be in excess in the five residential studies showing positive associ-
ations. (Electric fields are not believed to be a critical factor.) The
measure of magnetic field exposure was variable in the six studies.
Wire code configurations and proximity to distribution lines were
used for five of the six studies, and measurements were taken in two
of the six studies. There is a good, but not perfect, correlation be-
tween measured magnetic fields and wire code configurations. In
two of the studies in which magnetic field measurements weremade,
cases were observed in those exposed above 2-3 mG (0.2-0.3uT) but
not in people exposed below that level. Although one study found &
significant dose-response relationship with respect to surrogate
measures of exposure, reliable dose-response information is not
availabledueto the use of dichotomized exposure categories and due
to small numbers of cases within the exposure groupings. Issues per-
taining to personal exposure and latency have not been addressed.

The two paternal occupational studies found statistically significant

associations between neuroblastoma and brain cancer, respectively,
in children and their fathers® exposure to EMFs. There was also one
report of a cluster of arare tumor type (endodermal sinus tumors) in
adolescent girls exposed to EMFs from power distribution lines....
The consistently repeated pattern of leukemia, nervous system
cancer and lymphoma in the childhood studies and the ruling out of
several confounding exposure factors inthe Savitzetal. (1988) study
argue in favor of a causal link between these tumor types in children
and exposure to ELF magnetic or electric fields. However, the fact
that the odds ratios are small and in many cases not statistically sig-
nificant indicates that the association may not be strong and there-
fore argues against a causal relationship.
7.3.2. Studies of Adults
713.2.1. Residential Exposure to Power Frequency Fields: In a total
of four reports of cancer mortality or incidence in adults residing
near electrical power distribution equipment, three were nonpositive
and the fourth was clearly positive. In a case-control study of adult
leukemiainLos Angeles, there was no association with electricblan-
ketusagein the home. In contrast to childhood cancer, the adult stud-
ies were more difficult to interpret because they lacked the statistical
power to detect a relative risk of the magnitude typically observed
in the childhood studies and because there was little evidence that the
cases were exposed to levels of EMFs higher than fields to which the
controls were exposed. Therefore, no conclusions can be made about
a cancer response and adult exposure to residential fields.
7.3.2.2.Occupational Exposure toELF andMixed Frequency Fields:
Over 30 reports dealing with cancer incidence or mortality in work-
ers in electrical and electronic occupations have been reviewed.
These exposures have involved 50 or 60 Hz power frequency fields
as well as mixtures of higher frequency fields which are typically
poorly defined. The studies have been carried out in Europe, New
Zealand and the United States. Many of them were re-examinations
of previous studies or evaluations of vital records, cancer registry or
occupational data bases, and thus the populations were not formed
to test the specific hypothesis of whether EMF exposure is associ-
ated with increased cancerrisk. Most of them used death certificates
as a source of occupational information; this information furnishes

only a very crude indicator of actual exposure to EMFs. Many of
these are proportional mortality studies, which are less informative
than studies of cohort and case-control designs because their results
are affected by extraneous causes of death.

In these studies three types of cancer predominate: (1) hemato-
poietic system, especially leukemia and specifically acute myeloid
leukernia; (2) nervous system cancer, including brain tumors; and
(3) malignant melanoma of the skin. These cancer sites are found
consistently across different geographic regions, age groups, indus-
tries, occupational classifications and study designs. Given this di-
versity of studies, in addition to the likelihood that across broad job
categories the exposures to various chemicals is not uniform, it is
difficult to identify any single agent or group of confounding expo-
sures that could explain the consistent finding of these same cancer
sites.
7.3.2.3. RF Exposure: Reports that focused primarily on exposures
to RF radiation have shown mixed results, but most of the studies
were difficult to interpret. Two early reports conceming microwave
[MW] exposure of the U.S. embassy personnel in Moscow and radar
exposure of U.S. Navy personnel showed only a slight tendency for
increased cancerrisk at all sites, and somewhat higher odds ratios for
hematopoietic system cancers. A study of persormel in a World War
1l radar research and development laboratory found no convincing
evidence of increased cancer incidence, but errors of exposure mis-
classification are likely. A series of reports of ham radio operators
found a statistically elevated incidence of acute myeloid leukemia
and other neoplasms of the lymphoid system, but no clear dose-
response trend was seen with longer exposure, where the degree of
exposure was inferred by FCC operator license class. One report of
military exposure to radar found increasing rates of hematopoietic
cancer of specific sites, but a lack of detail limits the ability to inter-
pret the results.

7.3.3. Summary of Human Evidence: The strongest evidence that
there is & causal relationship between certain forms of cancer, name-
1y leukemia, cancer of the nervous system and, to a lesser extent,
lymphoma, and exposure to magnetic fields comes from the child-
hood cancer studies, Several studies have consistently found mod-
estly elevated risks (some statistically significant) of these three site-
specific cancers in children. In two of the studies in which magnetic
field measurements were made, cases were observed in those ex-
posed above 2-3 mG (0.2-0.3 uT) but not in people exposed below
that level. This is supported by the fact that children have relatively
few confounding influences that could explain the association. In
fact, the few potential confounders and biases thatmight have had an
effect on the results were examined by one of the authors in some
detail and found not to be a serious problem. No other agents have
been identified to explain this association. However, there are con-
tradictory results within these same studies, and dose-response
relationships could not be substantiated. Furthermore, there is little
iEnfthnnaﬁon on personal exposure and length of residency in the
5.

Additionsl, but weaker evidence that there is an elevated risk of
leukemia, cancer of the nervous system and perhaps other sites
comes from occupational studies of EMF exposure. Although many
of these studies have found an excess risk of these forms of cancer
with employment in certain jobs that have a high potential for expo-
sure to EMFs, few or no measurements have actually been taken in
those occupations, Furthermore, information about occupation has
come generally from sources that could be characterized as sketchy.
The likelihood that misclassification or information bias is present
in these studies is high, However, exposure misclassification, if ran-
dom, tends to bias relative risks toward the null. Despite these weak-
nesses, the occupationa! studies tend to support the results of the
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childhood studies, since the excess relative risks occur at the same
sites.

The studies of residential adult exposures to EMFs provide little
evidenceof arisk of leukemia, mainly due tolack of statistical power
and/or probably little exposure to levels of EMFs which have been
found to be associated with cancer in children. These studies cannot
be interpreted as evidence either for or against a causal association
between cancer and EMF exposures. On the other hand, the case-
control study of cancer in Colorado residents does support an asso-
ciation of central nervous system cancer and lymphomaif proximity
to high-current electrical wiring configurations is assumed to be an
adequate surrogate for exposure.

The studies of adults exposed to RF radiation produced mixed
results, primarily because of limited sample size, inadequate length
of follow-up, imprecise exposure data and lack of information on po-
tential confounders. These problems prevent conclusions to bemade
about causal relationships with RF exposures. However, the statis-

tically significant excess risks of leukemia in amateur radio opera- .

tors require further examination.

7.4. Animal Carcinogenicity Evidence

7.4.1. ELF Fields: No lifetime animal carcinogen bioassay studies
of ELF fields have been reported in the literature. Two studies cur-
rently in progress are designed to observe the induction of a carcino-
genic response to chronic magnetic field exposures.

7.4.2.RF Radiation: Two chronic studies in mice have used unmod-
ulated RF radiation at 8060 MHz and 2450 MHz, respectively. Two
studies in rats have used pulse modulated 2450 MHz of low power
density and pulsed RF of all frequencies from 0 to about 20 MHz of
high power density, respectively. One mouse study used pulsed RF
radiation of 9270 MHz.

7.4.2.1. Unmodulated RF Radiation: Forunmodulated RF radiation,
one of the mouse studies (Szmigielski et al., 1982) shows that the
radiation enhances the growthrate of spontaneous mammary tumors
and in a separate experiment enhances the growthrate of skin tumors
initiated by a chemical carcinogen, benzo(a)pyrene. In a shorter test
(3 months), the samne authors showed that the radiation also enhances
the growth rate of transplanted lung carcinoma cells, an effect at-
tributed to the lowering of cell-mediated immunity. Unfortunately,
histopathology was not reported in the other mouse study (Spalding
et al., 1971), so conclusions about carcinogenicity from that study
are difficult to make,

The special nature of the response indicates that unmodulated
RF radiation might be a promoter or cocarcinogen, since the growth
rate of spontaneous breast tumors, BaP-induced skin tumors and
transplanted lung sarcoma cells is enhanced by the radiation. There
is a remote possibility that body heating could have contributed to
this response, since the absorbed RF power is estimated to be atleast
one-half of the basal metabolic rate of the animals.
7.4.2.2. Modulated RF Radiation: For modulated RF radiation of
relatively low power density [i.e., excluding the high power electro-
magnetic puise (EMP) experiment of Baum et al. (1976)], the mouse
experiment (Prausnitz and Susskind, 1962) showed a reversible pat-
tern of lymphoma and leukemia which, in serial sacrifices, occurred
toward the end of the 14-month exposure period but was not present
in animals after a 5-month recovery period. However, the short 4.5-
mimute daily exposure was intense enough to raise the body core
temperature by 3°C, raising the possibility that thermal effects were
acontributing factor in the response. The rat study (Guy et al., 1985)
showed the induction of benign adrenal medulla pheochromocyto-
mas and astatistically significant increase in carcinomas of all organ
and tissue sites. There was also a higherincidence of glandularorgan
carcinomas which was unaccompanied by an increase in the inci-
dence of benign tumors of these sites. Although an increase of

tamors of all types in the aggregate is regarded as only minimal
evidence of carcinogenic action by chemical agents, the fact that the
RF radiation affects all tissues in the body independently of their
individual biochemical characteristics constitutes a reason to con-
sider the aggregate count a relevant finding.

7.5. Supporting Evidence of Carcinogenicify

Section 5.11. presents a summary of the effects of EMFs on a
variety of basic biological phenomena relevant in some way to
mechanismsof carcinogenesis; that information isnot repeated here.
ELF fields of relatively high intensity (producing induced body
currents on the order of 10 tAfcm?) have enhanced DNA synthesis,
altered the transcription of DNA into mRNA, altered the molecular
weight distribution during protein synthesis, delayed the mitotic cell
cycle, induced chromosome aberrations, blocked the action of
parathyroid hormone at the site of its plasma membrane receptor,
induced enzymesnormally active during cell proliferation, inhibited
differentiation and stimulated the growth of carcinoma cell lines,
inhibited the cytotoxicity of T-lymphocytes (which indicates an
impairment of the immune system) in vitro but not in vivo, inhibited
the synthesis of melatonin (a hormone that suppresses the growth of
several types of tumors), disrupted the morphology of neurons and
glial cells in the central nervous system and caused alterations in the
binding of calcium to brain tissues. The large variety of exposure
conditions and the lack of detail on the geometry of the biological
samples in these studies preclude a systematic evaluation of the
actual induced currents and field strengths at the tissue and cellular
level that are causing these effects. In addition, the lack of reproduc-
ible results between laboratories limits the interpretation of much of
this literature,

RF fields modulated at the same ELF frequencies that cause
some of the effects noted above also result in the same responses,
indicating that the ELF component may be responsible for these
effects. Unmodulated RF radiation has not caused any of the effects
noted above except for chromosome aberrations. None of the EMFs
have caused gene mutations, sister chromatid exchanges or DNA
damage (as measured by DNA breaks, DNA repair or differential
killing of repair defective organisms) in a large number of studies.

Only three ELF effects have been induced at field strengths
comparable to the low environmental exposures at which human
cancer has putatively been caused: (1) the calcium efflux from brain
tissue preparations using 16 Hz crossed electric and magnetic fields;
(2) calcium efflux from chick brain tissue after exposure of the de-
veloping embryo to electric fields; and (3) the inhibition of mela-
tonin synthesis by the pineal gland when a static magnetic field of
approximately the strength of the earth’s magnetic field is changed
through a small angle of rotation. Theresults of the first experiment
are one of several phenomena that show a complex dependence on
frequency, intensity and orientation with respect to the earth’s
magnetic fields, ‘

Inview of these laboratory studies, there is reason to believe that
the findings of carcinogenicity in humans are biologically plausible.
However, the explanation of which of the biological processes is in-
volved and the way in which these processes causally relate to each
other and to the induction of malignant tumors is not understood.
Most of the effects have been observed at field strengths that are
many times higher than the ambient fields which are the putative
cause of the childhood cancers in residentisl situations; as a conse-
quence, many of the candidate mechanisms may not be really in-
volved in the response to low environmental fields. The same issue
of low-dose extrapolation arises in the evaluation of chemical
agents.

7.6. Integrated Discussion of Separate Chapters
The occurrence of cancer in humans exposed to low frequency
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FROM THE FIELD

EMFs has been observed under several different conditions in dif-
ferent populations. Residential exposure of children, but not adults,
has been associated with leukernia, lymphoma and brain cancer, and
the same sites occur in multiple studies of children. The fields in-
volved in these associations are magnetic and not electric fields,
made up of primarily 60 Hz components but with inevitable high
frequency components introduced by electricmotors and the switch-
ing of currents on and off. In a few studies, these effects have been
observed in children exposed to average magnetic fields above 2-3
mG (0.2-0.3 uT) but have not been seen in children exposed to
smaller fields, The types of EMF exposures in the occupational stud-
ies are variable according to job category, with some jobs involving
pulsed and modulated RF fields as well as 60 Hz power frequency
components.

There is some, but not welil-established, evidence that higher
frequency coraponents have different effects than 60 Hz compo-
nents, Electrical switchyard workers exposed to spark discharges
just before blood samples are taken have chromosome sberrations,
whereas similar workers with no such exposure do not. Chromo-
some aberrations have been induced by unmodulated RF fields as
well as by ELF fields. A recent preliminary report of an epidemio-
logic study of telephone workers shows a differenteffect (rare breast
tumors in males) in people working in the *central office,” where
switching equipment is typically concentrated, than in cable splicers
(leukemia) who presumably are exposed to predominantly 60 Hz
power frequencies. Both electric and magnetic fields are more ef-
fective in inducing currents in the body if their frequency is higher,
so that if induced currents are responsible for these effects, then the
higher frequency components are expected to be more effective. If
itistrue that, as two studies indicate, the fathers’ occupations inelec-
trical jobs is a factor in the developmentof leukemia in their children,
then the question is raised whether the effect could be transmitted via
heritable genetic damage in sperm. This speculative hypothesis
needs to be investigated.

Although there are several candidate EMF-induced biological
phenomena...that could explain how a cancer response is caused in
the whole organism by these fields, none of these orany combination
of them has been verified experimentally, either in laboratory
animals or in humans, Without understsnding which combination of
these is relevant to the carcinogenic process, it is not possible to
hypothesize what aspect of EMF exposure is responsible for bio-
logical effects: i.e., frequency, average peak field strength, duration,
time of day, whole-body average versus local critical site, electric
versus magnetic fields, orientation with respect to the earth’s static
magnetic field. The choice of which aspect of the fields is the most
relevant could be based on either knowledge of the correct mecha-
nism of action or on empirical epidemiology correlations, but, given
the current lack of information, neither method can serve as a basis
for a dose-response analysis.

There are several indications that EMFs might contribute to the
induction of cancer via indirect mechanisms, in contrast to a direct
mutagenic action of DNA as is the case with nitrosamines, polycy-
clic aromatic hydrocarbons or other DNA-alkylating agents.

First, EMFs have not caused gene mutations in any of the large
number of experiments carried out with both ELF and RF fields.

Second, there is no indication from the animal studies that RF
fieldscause a de-novo induction of tumors. On the contrary, the mice
experiments by Szmigielski et al. (1982) indicate that unmodulated
RF radiation acts as a growth stimulator for preexisting tumors. The
same growth-stimulating or promotion characteristics of RF fields
could explain the induction of glandular tumors in the Guy et al.
(1985) lifetime rat study of modulated RF radiation, since many of
the glandular ftumors in that study had a naturally high spontaneous

incidence.

A third factor indicating that there may be multiple causes of
carcinogenic action is that 120 Hz-modulated 2450 MHz radiation
can act as an initiator of phorbol ester-promoted cell transformation
in mouse embryo cell cultures,

Finally, there are possible cancer induction mechanisms medi-
ated by the central nervous system causing neuroendocrine influ-
ence on cellular proliferation. These mechanisms involve possible
extremely sensitive detection of magnetic fields by the retina with
resulting neural control of pineal melatonin activity, which in turn
modulates estrogen and prolactin Jevels in the blood supply to the
breast, prostate and other hormonally-sensitive tissues. Other specu-
lative chainsof events could be fabricated from the existing informa-
tion in this document, and this one is mentioned here only as an ex-
ample that there aremany possible explanations butno verified ones.

Tn view of this, itis likely that if EMFs do contribute to the induc-
tionof cancer, the causal relationship will probably turn out to be de-
pendent onmany chemical factors and physiological conditions that
are currently poorly understood.

There are two issues in the hazard evaluation of chemical car-
cinogens that are analogous to issues for EMFs. It may be helpful to
explore whether the assumptions and conventions developed for
chemicals are applicable to the EMF problem.

One analogy is that EMFEs are mixtures consisting of several
frequencies, intensities and combinations of electric and magnetic
fields, which (for ELF frequencies) occur in arbitrary proportions.
One approach to the assessment of chemical mixtures is to identify
hazardous components of the mixture and, assuming additivity of
components, consider the risk of the mixture to be proportional to the
risk of the hazardous components. If this concept were applied to the
EMF problem, then magnetic fields from 60 Hz power usage in the
home would be the only “hazardous component™ identified, al-
though there is some indication that occupational exposures of
adults to mixed fields may cause the same effect. Laboratory stud-
ies under relatively controlled conditions of exposure have not been
able to test the additivity assumption for EMF components or for
chemical components except for a few rare cases, but one feels more
comfortable with the Iatter. With chemical agents, the basic phenom-
enonis ultimately some chemical reaction, which is expected to have
additive properties at low enough concentrations, or at least to be
monotonic in the sense that more chemical produces a greater effect.
With EMFs, however, the ultimate causative interaction between
fields and biological systems is unknown, and there is certainly no
additivity with RF and ELF fields, or with ELF electric and ELF
magnetic fields. The consequence of not being able to add the risks
for different exposures is that the effects for each combination must
be investigated and assessed separately.

Another analogy is the similarity between the “biologically ef-
fective dose” for chemical agents and the critical electrical measure
of tissue “dose” which causes the effect for EMFs. For chemical
agents the relationship between “administered dose™ and “effective
dose” has been studied occasionally, but only rarely. In the absence
of this information, the default position for chemical agents has been
to assume & linear relationship. Then there are hosts of unresolved
questions in determining whether the biological effect is propor-
tional to the “effective dose.” These questions arise when, asis usu-
ally the case, the mechanism of action is not known. Here again the
linearity assumption is made in the absence of knowledge, and the
overall defanltpositionisthat the adverseeffect is proportional tothe
administered dose of the chemical agent. For EMFs, the “tissue
doses” could be calculated, typically with great difficulty and uncer-
tainty, but the same type of questions needs to be answered about
which of these dose metrics are relevant for EMF exposure, As with
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chemical agents, the choice of a candidate mechanism of action dic-
tates which tissue dose metric is appropriate, and there could be
several mechanisms for each of the administered agents. For EMFs,
the defanit linearity assumption is not appropriate basically because
there are frequency and intensity “windows" of activity for more
than one EMF-induced biological effect and such “window" inter-
actions cannot be ruled out as contributory to cancer causation.

In conclusion, the several studies showing leukemia, lymphoma
and cancer of the nervous system in children exposed to magnetic
fields from residential 60 Hz electrical power distribution systems,
supported by similar findings in adults in several occupational stud-
ies also involving electrical power frequency exposures, show acon-
sistent pattern of response that suggests, but does not prove, a causal
link. Frequency components higher than 60 Hz canmot be ruled out
as contributing factors. Evidence from a large number of biological
test systems shows that these fields induce biological effects that are
consistent with several possible mechanisms of carcinogenesis.
However, none of these processes has been experimentally linked to
the induction of tumors, either in animals or humans, by EMFs. The
particular aspects of exposure to the EMFs that cause these events
are not known.

In evaluating the potential for carcinogenicity of chemical

UPDATES

agents, EPA has developed an approach that attempts to integrate all
of the available information into a summary classification of the
overall weight-of-evidence that the agent is carcinogenic in humans.
At this time such a characterization regarding the link between can-
cer and exposure to EMFs is not appropriate because the basic nature
of the interaction between EMFs and biological processes leading to
cancer is not understood. For example, a real possibility exists that
exposure to higher field strengths is actually less hazardous than ex-
posure to low field strengths. Because of this uncertainty, it is inap-
propriate to make generalizations about the carcinogenicity of
EMFs. As additional studies with more definitive exposure assess-
ment become completed, a better understanding of the nature of the
hazard will be gained. With our current understanding we can iden-
tify 60 Hz magnetic fields from power lines and perhaps other
sources in the home as a possible, but not proven, cause of cancer in
people. The absence of key information summarized above makes it
difficult to make quantitative estimates of risk. Such quantitative es-
timates are necessary before judgments about the degree of safety or
hazard of a given exposure can be made. This situation indicates the
need to continue to evaluate the information from ongoing studies
and to further evaluate the mechanisms of carcinogenic action and
the characteristics of exposure that lead to these effects.

LITIGATION

FM Radio-Cancer Suit Settled...KYGO, an FM radio sta-
tion near Denver, CO, has settled a lawsuit alleging radiation-
induced cancer for an undisclosed sum. The suit, filed in Au-
gust 1988 against station owner Jefferson-Pilot Broadcasting,
Inc., charged that RF radiation had caused Beryl Main to de-
velop non-Hodgkin's lymphoma and had exposed his wife to
anincreased risk of cancer (sce MWN, $/089). The agreement
was reached in late March just as the case was about to go to
trial. “I'm not permitted to disclose the terms of the settle-
ment,” Bruce DeBoskey, the Mains’ attorney, told Micro-
wave News. “I am totally unable to describe them.” De-
Boskey, of Silver & DeBoskey, is based in Denver. A 1986
survey by the EPA identified RF levels as high as 300 pw/
cm? on the patio/deck of the square dance camp Beryl Main
owned and operated with his wife near the KYGO broadcast
tower—a hotspot of 10,35 mW/cm? was measured at the base
of thetower (see MWN, M/A87). After the data were released,
KYGO lowered its power output from 100 kW to 1 kW and
agreed to limit radiation levels on camp property to 10 pW/
cm? (see MWN, M/J87). The station later moved its antenna
and transmitter.

OVENS

Salty to the Core...Salty foods cooked in a microwave oven
may not heat evenly, two microbiologists at the U.K.’s Leeds
University have concluded after doing a simple experiment
with mashed potatoes. In a letter to Nature (April 5, 1990),
Drs. Stephen Dealler and Richard Lacey describe how the

higher the salt (or any other ionic compound) concentration in
mashed potatoes, the lower their core temperatures after mi-
crowave cooking. They suggest that their finding may explain
the recent increases in salmonellosis in the UK., which is as-
sociated with eating incompletely cooked foods. Prepack-
aged microwave foods-—which often have high sodium con-
centrations—might also be affected, they note. They suggest
that the poor penetration of microwaves in saltier foods might
be due to *“the induction of electrical/ionic flow in the surface
of food,” and that this would also explain why *‘commercial
food heated in microwaves commonly boilson the surface but
is cool on the inside.” (For more on incomplete cooking, see
MWN, Ju81, A82, S/O88 and M/A89.)

PEOPLE

Dr. Carl Durney of the University of Utah, Salt Lake City,
has been elected to membership in the National Council on
Radiation Protection and Measurements (NCRP)....Dr.
Andrew Marino, the editor of the Journal of Bioelectricity,
has announced that Dr. Ross Adey of the VA Medical Center
in Loma Linda, CA, and Dr. Jocelyne Leal of the Ramén y
Cajal Hospital in Madrid, Spain, have become assistant edi-
tors of the journal. Dr. Jerry Phillips, who recently joined
Adey’s lab, is stepping down as an assistant editor....Dr.
Keith Florig has left Carnegie Mellon University to join the
Arms Control and Disarmament Agency in Washington,
DC....Dr. Sol Sax, formerly chief physician atOntario Hydro,
is now director of occupational health for Boeing Canada’s
DeHavilland Division, based in Downsview, Ontario,
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CLASSIFIEDS

News About Microwave News

Bound Editions

The first five years of Microwave News (1981-1985) will soon
be available as a bound volume for $450.00. Look for the
second volume (1986-1990) in early 1991. For more informa-
tion, contact: Jennifer Goren at (212) 517-2800.

Ten-Year Index

We are currently planning aten-year index of Microwave News.
We are trying to gauge interest in this effort. If your company
or agency is interested in sponsoring the index, please call Louis
Slesin at the number above.

Power Line Papers Delayed

Despite the many requests for “Power Line Papers,” we have
decided to delay its introduction. We will keep you posted.

Safe VDTs with 0.0 milliGauss (magnetic radiation) as well as
0.0 Volts/meter (electric radiation) at 60 Hz and at VLF fre-
quencies. Used by U.S. Congress, U.S. EPA, NY State & Yale
Medical School. Magnetic radiation milliGauss meters to
measure power lines, VDTs, TVs. Call George Lechter at
(800) 222-3003 or (617) 444-7778, or write for literature to
Safe Computing, Inc., 368 Hillside Ave., Needham, MA

ELF MAGNETIC FIELD METER
MFG. by COMBINOVA AB, SWEDEN

° Portable, rugged, weather resistant.

e Locates sources 5 to 1000 Hz.

¢ Meets Swedish requirements for accuracy.
° Programmable, stores 4000 measurements.

ERGONOMICS, INC.

P.O. BOX 964 » SOUTHAMPTON, PA 18966 * {215) 357-5124 / FAX (215} 3647582

Carnegie Mellon University

Department of Engineering & Public Policy is secking
engineers interested in pursuing doctoral studies or post-
doctoral research on technical and policy issues related
to possible health effects of 60 Hz fields. Familiarity
with power systems and good English skills are essen-
tial. Send resume, references, and writing sample to:
Prof. M. Granger Morgan, EPP, Carnegie Mellon Uni-
versity, Pittsburgh, PA 15213,

02194, Licensing and territory rights available.

MAGNETIC SCIENCES INTERNATIONAL

Announces a breakthrough in AC magnetic field measure-
ment — the MSI-20 ~ an accurate and affordable digital
Gaussmeter for measuring power-frequency AC magnetic
radiation.

The MSI-20 combines a calibrated
plug-in sensor - the MAG CHECK -
with a high quality, fully functional
digital multimeter. It provides
direct readout in milligauss from
the meter's display, with an
accuracy of #3%. The MSI-20
allows measurement from
0.1mG. to 200,000 mG. in four
ranges.

Easily used by both pro-
fessionals and consumers,
the MSI-20 also includes a
comprehensive  handbook
for surveying magnetic fields.
There's even a chapter on current health

research findings concerning the apparent effects of
magnetic radiation on humans.

At only $119.95, the MSI-20 costs less than half that of
equivalent digital gaussmeters.

To order, call 415/486-1024,
or send $119.95 plus $4.00 for shipping & handling to:
MSI, 2425B Chauning, Ste. 489, Berkeley, CA 94704.

;|

Order Microwave News

[ 1 1~year subscription (6 bimonthly issues)
for $250.00 ($285.00 Canada & Foreign).

[ ] 6-month trial (3 bimonthly issues)
for $130.00 ($150.00 Canada & Foreign).

[]___ backissues, 1981-1989,
$95.00 per year ($100.00 Canada & Foreign).

[U.S. Funds Please]

Order from: Microwave News, PO Box 1799,
Grand Central Station, New York, NY 10163,
{212) 517-2800.

Name,
Institution
I Address
i ciy
[ state Zip

anuul--l—mm.nﬂmu-l
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EPA’s SAB Panel Seeks
To Downplay EMF-Cancer Link

Members of the Environmental Protection Agency (EPA) Science Advi-
sory Board’s (SAB) panel on electromagnetic fields (EMFs) plan to recom-
mend a weakening of the agency’s finding that EMFs are a “possible, but not
proven, cause of cancer in humans” (see MWN, N/D90).

The panel, officially known as the SAB’s Non-lonizing Electric and
Magnetic Fields Subcommittee, held its second meeting, April 12-13 in San
Antonio, TX, to review EPA’s draft report, Evaluation of the Potential Car-
cinogenicity of Electromagnetic Fields.

Many panel members argued that the executive summary of the EPA re-
port assumes an increased cancer risk, which is not supported by the rest of
the document, and that, in general, the report reveals a bias toward a positive
association between EMFs and cancer. Dr, Bary Wilson spoke for many of
his colleagues on the panel when he recommended that the report should be
made “alot less inflammatory.” Interestingly, the formal classification of the
cancer risk, a hotly debated issue when the draft was firstreleased in June 1990,
was hardly mentioned (see MWN, M/J%0).

Some EPA staffers, however, left the mecting believing that the panel’s
recommendation to include recent studies showing an EMF-cancer link—
particularly the one by Dr. John Peters of the University of Southem Cali-
fornia in Los Angeles, and several on male breast cancer (see MWN, J/A90,
J/F91 and M/A91)-—would strengthen the report’s conclusion of an in-

{continued on p.12)

Congressional Panel OKs EMF Funds,
Cautions EPA on Cancer Report

The U.S. House of Representatives’ Committee on Science, Space and
Technology has authorized $2.2 million for electromagnetic field (EMF)
research. In the process, the committee warmned Environmental Protection
Agency (EPA) Administrator William Reilly that the credibility of the agen-
cy’s draft assessment of EMF-cancer risks is being threatened by White
House “intervention” and by industry-related lobbying,

The committee’s Subcommittee on Environment, chaired by Rep. James
Scheuer (D-NY), is planning a hearing on EMFs for late July, according 1o
a congressional aide. It was originally scheduled for June 25 but was post-
poned to allow staff more time for preparation. The agenda has not yet been
set. Last year, the Scheuer subcommittee held a hearing on EMF funding
Iegislation (see MWN, J/A90).

On May 22, the committee approved without significant opposition an
amendment by Rep. George Brown (D-CA), the committee chairman, giving

(continued on p.14)




ELF NEWS

« Power Line Talk »

The number of cancer clusters anecdotally linked to EMFs
continues to grow (see MWN, §/090), with three new clusters
reported in California and one in Pennsylvania. In Fresno, CA,
school officials have agreed to close part of an elementary
school within 110 feetofa230kV powerline, “Even though we
don’t have conclusive evidence, we are going to move ahead,”
the school district administrator told The Fresno Bee (May 15).
The decision came after teachers and parents protested, charg-
ing that ten teachersand aides who workedin the ten classrooms
closest to the line developed cancer—two have died—during
the past decade. In Garden Grove, CA, 11 of 65 Pacific Bell
employees who worked in a basement office developed cancer,
while there were no cases among the 75 workers on the next
floor. The basement office is adjacent to a room in which
electricity brought into the building is converted to run tele-
phone systemns(see also letter from Richard Tellonp.12). VDTs
are also used in the basement. “I do believe these [EMFs] could
very possibly have something todo withiit,” one workertold the
Associated Press’s (AP) Lee Siegel, whoreported on the cluster
in a three-part, widely-syndicated story starting on May 5. Pa-
cific Rell officials told Siegel that they never thought to meas-
ure EMFs from the power room or from the VDTs. A union
official has suggested several possible causes of the cluster, in-
cluding antomobile emissions from waiting cars lined up near
abasement office window. In San Jose, CA, county health of-
ficials are planning to study five cancer cases—four of which
have been fatal—in an office building near a power line, accord-
ing to an AP report appearing in The Los Angeles Times (May
23). Previous investigations addressed the building’s air and
waterquality. In Seranton, PA, residents suspect that fourcases
of cancerand fives cases of Hodgkinsdisease withinoneneigh-
borhood were caused by a nearby 69 kV power line. “It’s very
frightening and there’s too much for it to be a coincidence,” the
mother of a 10-year-old with lymphoma told the Sunday In-
dependent (January 13) of neighboring Wilkes-Barre, PA. At
the residents’ urging, U.S. Senator Arlen Specter (R-PA) has
asked the Centers for Disease Control to investigate. Pennsyl-
vania Power & Light, which owns the line, has agreed to work
with local residents on a panel to consider how to resolve the
controversy. Scranton Mayor Jim Connors brought the local
concern to a national audience when he testified in January
before EPA’s Science Advisory Board panel evaluating the
agency’s EMF report (see MWN, J/F91 and p.1).

KL

Rumors that the National Cancer Institute (NCI) has banned
its scientists from appearing as expert witnesses on EMFs have
beenconfirmed (see MWN, J/F91). Dr. Elliott Stonehill, NCI's
chief ethics officer, told Microwave News that the NCI now has
a policy of denying requests from staff members to testify in
EMF cases. In 1988, three NCI scientists—Drs. Stuart Aaron-

son, Lucius Sinks and Margaret Tucker—violated NCI limits
on outside income by testifying for the New York Power Au-
thority and were later reprimanded (see MWN, S/088, N/D88,
J/F89, S/O89 and J/F91), “We misjudged the political sensitiv-
ity of the situation,” Stonehill said. In an interview with The
Scientist (May 27), Stonehill said that, “At the time, we thought
we knew what the scientific evidence said about the issue. But
it later became clear that we didn’t know the answers.”

LLP»»

Two new EMF mitigation research projects are under way.
Power Technologies, Inc. (PTI), of Schenectady, NY, submit-
ted the winning proposal to the Florida Department of Envi-
ronmental Regulation (DER). The one-year contract isnot yet
final, but sources say it is likely to be for several hundred
thousanddollars, According to Dr. Kenneth Kleinof Energetics
inColumbia, MD, whois managing the project for the DER, PTI
will review cumrent and proposed mitigation line designs—
looking at both overhead and underground options—and eval-
uate their effectiveness in Florida’s environment of high salt
spray and frequent lightning. (Klein used to run the DOE'sEMF
program.) PTI will recommend two mitigation designs each for
230kV and 500 kV lines. Funding for the study will come ont
of $1 million pravided by the Florida Electric Power Coordi-
nating Group, autility lobbying association, PT1is anemploy-
ee-owned company formed more than a decade ago by former
GE workers. On a much smaller scale, on March 11, EPA hired
ICF, Inc., a Fairfax, VA, consulting firm, to assess which con-
sumer product manufacturers are taking steps to reduce EMFs,
So far, only VDT makers and electric blanket companies are
changing their products because of perceived consumer con-
cemns about EMFs, reports an EPA staffer who declined to be
identified. The limited findings have led EPA officials to ques-
tion whether the informal survey should continue, he said. At
most, EPA expects to spend about $25,000 on the effort....On
September 10, Washington state’s EMF task force will hold a
one-day symposium in Seattle to address EMF mitigation
techniques. The meeting is free and open to the public. By Janu-
ary 1992, the task force, as required under state law, must rec-
ommend to the legislature ways to reduce human exposures to
EMFs (see MWN, M/J90). For more information, contact Patti
Waller at (206) 586-7663.

KL »»

Congressional cloutrests in committee chairmanships, and two
new chairmen have EMFs on their agendas. Rep. George
Brown (D-CA), who is now running the House Science, Space
and Technology Committee, has shown a continuing interest in
EMF health effects and recently sponsored an amendment
allocating $2.2 million for EMF research. Brown's staff report-
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edly has met with other members of the committee interested in
EMFs, including Rep. James Scheuer (D-NY), whose Sub-
committee on Environment is planning a hearing on EMFs for
iate July (see p.1). The resignation of Rep. Morris Udall (D-
AZ)hasputRep. George Miller (D-CA) incharge of the House
- Interior and Insular Affairs Committee. In 1987, Miller held a
hearing onthe health effectsof powerlines, promising that, “We
arenot going to let the issue die” (see MWN, N/D87). Miller had
‘scheduled a hearing for mid-January to investigate charges that
the White House had interfered with the release of EPA’s draft
review report on EMFs and cancer (sce MWN, N/D90 and J/
F91); it was canceled because of the start of the Persian Guif
war, A Miller aide told Microwave News that EMFs “are onour
agenda. It’san issue that we will continue to lookinto.” Among
the Interior Committee’s members are Rep. Peter Kostmayer
(D-PA), who held a hearing on EMF research last spring (see
MWN, M/A90). What all this adds up to is a growing likelihood
that EMFs will attract unprecedented attention in the 102nd
Congress.

<« W

With the Cambridge, MA-based Health Effects Institute (HED
emerging asthe leading candidate tocoordinate amajor public—
private EMFresearch program (see MWN, M/A91), the institute
is drawing scrutiny from all sides. Some who argue that federal
funds should be kept separate from industry support are circu-
lating an article that is critical of the HEI's public—private pro-
gram on asbestos, Health Effects Institute-Asbestos Research
(HEI-AR).In “The HEI-AR: Whois Affecting Whom?" (Asbes-
tos Issues, January 1991), attorney Edward Westbrook of the
Charleston, SC, law firm of Ness, Motley, Loadholt, Richard-
son & Poole questions the project’s closed-door operations, the
use of paid asbestos industry witnesses on HEI-AR’s scientific
review panel and the project’s “‘resistance to any criticism, even
constructive criticism.” Westbrook concludes that HEI-AR
should face congressional scrutiny if it refuses to change its
ways. Dr. Andrew Sivak, HEI's executive director, shrugs off
the charges. “I am confident that when the HEI-AR report is re-
leased, the unbiased nature of the panel and the fairand balanced
contentof thereport will be apparent,”hetold Microwave News.
Onanother front, aNew Jersey EMF activist is starting a letter-
writing campaign “to legislatures throughout the U.S. to stop
{the HEI] from becoming a middieman in the EMF arena.” In
aletterto fellow activists, Eileen Kotter of the Center forPublic
Information on Electromagnetic Radiation in East Bruaswick,
NJ, wrote that, “Allocating DOE and EPA EMF research mon-
ies to an organization with no previous experience in this area
has many people wondering who staged this event.”

LK »»
The HEI will hold the first meeting of its feasibility study group

June 11-12 at the Bostonian Hotel in Boston, MA. Inearly May,
Dr. Richard Setlowof the Brookhaven National Labsin Upton,

NY, agreed to serve as chairman of the project’s feasibility
study committee. Setlow is best known for his work on ionizing
radiation, though he previously chaired aNational Academy of
Sciences-National Research Council panel on ELF effects (see
MWN, M/A89). The other committee membersare: NCI'sPeter
Blumberg; Charles Ehret of General Chronobionics, Inc.; The-
odore Litovitz of the Catholic University; Martin Misakian of
the NIST; William Moloney of Boston’s Brigham & Women's
Hospital; Richard Nuccitelli of the University of Califomia,
Davis; Russel Reiter of the University of Texas Health Science
Center, San Antonio; Jeffrey Saffer of the Jackson Laboratory;
David Savitz of the University of North Carolina, Chapel Hill;
Asher Sheppard of the VA Hospital in Loma Linda, CA;
Thomas Tenforde of Battelle Lab; and James Weaver of MIT.
The HEI has also set upan Observers’ Study Committee, which
includes representatives from the CDC, DOE, EPA, EPRI,
FDA’s CDRH, NCI, NIEHS, NIOSH, Southwest Research In-
stitute and the House of Representatives’ Subcommittee on
Environment. According to HEI's Sivak, a draft research plan
should be completed by November. The HEI has closed the
meeting to the press because, according to Sivak, participants
should havea‘“‘candid, open discussion.” Sivak alsosaid that the
institute still has not received funding from EPA, though he is
confident that it will come through any day.

KL »»

The FDA’s CDRH has set up a working group tocoordinate the
agency’s work on ELF fields. According to the center’s Dr.
Alan Anderson, five different offices at the CDRH handle at
least one aspect of ELF EMFs and the working group will “en-
sure coordination.” Another CDRH staffer participating in the
working group noted that its formation is an indication that the
center is paying “a little more attention™ to EMFs.

KL »»

Residents of Beckton, in east London, UK., are campaigning
toremovea400kV overhead power line which they believe has
caused increased rates of cancer and a case of mild epilepsy, as
well as headaches, depression and lethargy, There is “a buildup
of tension and fear” around EMF effects, the Beckton Residents
Association’s chairman, Gordon Marcham, told The Indepen-
dent, a daily newspaper. He added, “Nobody will buy your
house,” National Grid, the British electricity distribution com-
pany, estimates that it would cost as much as £60 million ($102
million) to bury the line. The company insists that the link be-
tween EMFs and ill health is unfounded. But Powerwatch, a
British watchdog group, calculates that EMF exposure from the
power line is almost 150 times greater than the threshold level
at which health is affected, based on epidemiological studies.
Concern in England over the health effects of EMFs made
headlines a year ago, when Great Yarmouth, acity on the coast
of East Anglia, rejected a proposed overhead transmission line
(see MWN, J/AS0).
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NIH Seeks Proposals
for EMF Research

Citing widespread public exposures to extremely low fre-
quency (ELF) electromagnetic fields (EMFs) and growing con-
cems about their possible hazards, the National Institutes of
Health (NIH) is soliciting proposals for research on ELF EMF
bioeffects. The request was issued “to encourage and foster
investigator-initiated basic and applied research on the possible
health effects of EMFs” from power lines and appliances, ac-
cording to the program announcement.

The National Institute of Environmental Health Sciences
(NIEHS), the National Institute of Neurological Disorders and
Stroke (NINDS) and the National Institute of Child Health and
Human Development (NICHD) published a joint request for
EMF proposals from individual researchers (R01) and from
young investigators (R29) in the May 17 NIH Guide.

“Weare trying to solicit thescientific community tobecome
more involved in this area,” NIEHS’s Dr. Michael Galvin told
Microwave News. He stressed that, even though NIEHS closed
down its internal research effort a few years ago, the institmte is
“very interested in receiving applications” (see MWN, J/A8T).

Galvin's call for proposals was echoed by NINDS's Dr.
Eugene Streicher. “Thereis a feeling that NIH is not sympathet-
ic to EMF proposals, but that is not necessarily so. We are
genuinely interested,” he said in a telephone interview. Howev-
er, Streicher noted that there is no money earmarked for EMF
research and that applicants will have to compete with all those
submitting proposals for all other research areas, He attributed
the impetus for the NIH initiative to congressional interest.

“It’sa good sign, butit would be even better if NIH setaside
a pot of money exclusively for EMF research,” Dr. George
Harrison of the University of Maryland School of Medicine in
Baltimore told Microwave News.

Some researchers are expressing concemn that most of the
review panels donot have expertise in EMFs and therefore may
not be in a position to judge proposals adequately.

Nevertheless, there already are signs that the climate for
EMF research at NIH is changing. NIEHS recently awarded a
five-year, nearly $2 million grant to Drs. Ann Henderson of
Humter College and Reba Goodman of Columbia University,
both in New York City, for a study titled, “Does Exposure of
Human Cells to EMFs Cause Cancer?”

Inaddition, Dr. Stephen Cleary of Virginia Commonwealth
University in Richmond has received an $834,000, four-year
grant from NIEHS to study “Radiofrequency (RF) Radiation
Cellular Mechanisms.” Cleary told Microwave News that he
will use the money “to determine the mechanism of RF-induced
cell proliferation” (see MWN, M/A90).

In its May 17 announcement (PA-91-53), NIH called for
basic research proposals which are designed to:

A. Determine the effects/mechanisms of action of EMFs on
cellular responses such as DNA synthesis, modulation of ion
binding and interaction with hormones and growth factors.

B. Determine the effects on cancer processes in vivo and in vitro.
C. Determine the effects of EMFs on reproductive/develop-
mental and nervous systems in vivo and in vitro.

D. [Develop] well-characterized EMF exposure systems for
assessing biological effects.

‘When asked to compare the NIH program to that of the
Electric Power Research Institute and the one being developed
by the Health Effects Institute, Galvin said thatthe NTH program
wilthave a“broader focus,” adding that, “Weare going to let the
scientific community determine the areas we address.”

Inlate 1988, the National Cancer Institute (NCI) announced
that it would sponsor an epidemiological study of the possible
link between childhood cancerand EMFs (see MWN, J/F89). At
that time, a2 number of NCI scientists dismissed EMF health
risks as paid wimesses, later prompting NCI ethics officials to
bar NCI staff from consulting on EMF issues (see p.2).

Last year, the National Toxicology Program, in which
NIEHS is a participant, announced plans for a $6-10 million
program for animal studies on the reproductive, developmental
and carcinogenic effects of ELF EMFs (see MWN, §/090).

Inquiries should be directed to: Dr. Michael Galvin, Pro-
gram Administrator, Scientific Programs Branch, NIEHS, PO
Box 12233, Research Triangle Park, NC 27709, (919) 541-
7825; Dr. Eugene Streicher or Dr. Watson Alberts, Division of
Fundamental Neurosciences, NINDS, Federal Building, Room
916, Bethesda, MD 20892, (301) 496-5745; and Dr. Felixde la
Cruz, Chief, Mental Retardation and Developmental Disabili-
ties Branch, NICHD, EPN, 631, Bethesda, MD 20892, (301)
496-1383.

Three States Consider Power
Line Moratoriums

State legislators in Michigan, Rhode Island and Tennessee
have introduced bills to ban power line construction temporari-
ly. The proposed moratoriums are part of a flood of state and
local actions to regulate EMF exposures (see opposite page).

‘The Rhode Island Senate and House of Representatives are
expected to vote on moratorium legislation before the current
sessionendsinJune, while the Michigan and Tennessze propos-
als will probably not move out of committee, sources say.

Rhode Island Bills out of Committee

The Rhode Island legistation, introduced by Senator Mi-
chael Lenihan and Rep. Steve Hernandez, both Democrats,
would imposea three-yearbanonnew power lines above 60kV,
to allow time for research efforts “to establish whether expo-
sures to [EMFs] caused by electrical utility generating and
transmission facilities present a risk to the health, safety and
welfare of the citizens of Rhode Island.” The legislation has
been passed by the Senate and House Health, Education and
Welfare Committees and is awaiting further action. “The fact
that the evidence is inconclusive is enough to warrant a mora-
torium,” Hemandez told Microwave News.

The Narragansett Electric Company, which will be forced

4

MICROWAVE NEWS MaylJune 1991



Other State and Local EMF Actions

Cities and states across the nation are moving to study, regulate and mitigate electromagnetic fields (EMFs), creating a flood
of state and Iocal legislation. At the same time, utility regulators are responding variously, funding research and requiring
changes in transmission line designs, among other moves. Mohammad Harunuzzaman of the National Regulatory Research
Institute (NRRI), writing in the NRRI Quarterly Bulletin (12, pp 47-56, March 1991), concludes that, “The public concern over
health risks due to EMFs continues to grow and is likely to become one of the important environmental/public health issues
of the nineties.” Described below are a number of recent actions taken in response to the growing public concern over EMFs.

(See also MWN, M/J89 and p.4.)

California...Senator Herschel Rosenthal's SB 920, introduced
March 8, would require the Public Utilities Commission (PUC) to
conduct a $4 million research and education program on EMF
health effects, with up to $200,000 coming from the state and the
balance to be paid by utilities. The research would determine
whether EMF-exposed workers or children attending schools close
to high voltage power lines are at risk, The bill would also direct
state-owned utilities to develop mitigation techniques and pro-
grams to respond to customer EMF inquiries. The Senate Energy
and Utilities Committee amended and approved the bill by a vote
of 6-0 on April 23.

Colorado...On March 12, the Public Service Company (PSC) of
Colorado announced that it will fund 2 $55,000 literature review on
EMF health effects. Five experts from the University of Colorado,
Colorado State University and the University of Denver will direct
the independent analysis, according to PSC spokesman Mark Stutz,

Connecticut...Senate Majority Leader Comelius O’Leary is spon-
soring SB 633, which, as amended, would require public utilities to
contribute $150,000 to an existing EMF task force for a literature
review to set state EMF research priorities and to hire experts to
develop a policy of prudent avoidance. The bill was reported out of
committee and will now be considered by the full Senate.

Hlinois...On April 12, Senator Arthur Berman introduced the Safe
Power Transmission Act, SB 1436, which would require utilities to
telocate any high voltage transmission line that is within 500 feet
of an elementary or secondary school and which would set a 2 mG
power line EMF limit for residential property. Noaction is expected
thislegislative session, according to aspokesman for Berman....On
February 5, the town of Wilmette passed an ordinance limiting
EMFs from anew Chicago Transit Authority substationto 2 mG at
the edge of the property.

Maine...On February 20, Rep. Conrad Heeschan introduced LD
703, which would require EMF warning signs on all pad-mounted
transformers and utility substations. The bill would also require the
Department of Health and Human Services to survey ELF expo-
sures in and around elementary schools and to report back to the
legislature by March 1, 1992. The bill was approved by the House
but has run into opposition in the Senate, according to a legislative
aide.

Massachusetts...On March 25, six members of the House of
Representatives anmourniced the formation of the Legislative Task
Force on Electromagnetic Radiation Hazards to study EMFs and to
consider legislative initiatives....Several bills pertaining to EMFs
were introduced into the legislature: Rep. Barbara Gardner's H

4331 would direct the Energy Facilities Siting Council 1o investi-
gate EMF health effects, mitigation techniques and possible siting
guidelines with up to $2 million from public utilities. Rep. Robert
Koczera and Senator Robert Durand’s H 2629 would “enhance-
public participation in energy planning decisions.” Rep. Lida
Harkins's H 3528 would empower the commissioner of the De-
partmentof Labor and Industry to establish video display terminal
(VDT) EMF standards and would require employers of more than
25 people to offer pregnant women alternative work.

Missouri...On January 15, citing fears of EMF health effects on
people and animals, the Linn Creck Board of Aldermen passed an
ordinance prohibiting the construction of any 161 XV transmission
lines, thereby blocking the construction of 2 3.2-mile line, 700 feet
of which would have passed through the town.

Oregon...Senator Grattan Kerans's SB 861 wouldrequire utifities
to consider mitigation techniques when building high voltage
power lines and would direct the Energy Facility Siting Council to
set up a cormmittee to monitor EMF research. The bill has been
approved unanimously by the Senate, A companion bill, HB 3282,
was proposed by Reps. Bill Dwyer and Lisa Naito. Naito also
introduced HB 3363, which would require that the results of any
study of EMF health effects by a state-funded organization be
reported to the legislature. Rep. Thomas Mason's HB 3227 would
require the Department of Human Resources to study the effects
of EMFs from, among other sources, television, radio, cellular,
microwave and satellite commumications transmitters.

Washington...Six bills addressing concerns over power line siting
and EMF health effects were introduced during the legislative
session, which ended in April. Rep. Bill Grant's HB 1613 would
have given jurisdiction over power line siting to the Energy
Facility Site Evaluation Council. It also may have annulled the
power line siting initiative approved by Whatcom County voters
in November (see MWN, N/D90). Rep. Bruce Holland’s HB 1547
would have prohibited increases in EMF levels from new or
upgraded lines. Both bills, along with SB 5877, SB 5680, SB 5714
and HB 1198—all addressing EMFs—died in committee, Mean-
while, House Joint Memorial 4007, urging the President of the
United States and the U.S. Congress to provide “additional fund-
ing to...resolve the growing concem about possible health effects
from [EMFs],” was passed...Jn February, the Bormeville Power
Administration (BPA) placed a two-year moratorium on approv-
ing new uses for transmission line right-of-ways (ROWs)—e.g.,
for playgrounds. In a press release, the BPA explained that, “The
change is being made due to the controversy over whether expo-
sure to EMFs from the operation of high voltage electrical equip-
ment is a health hazard.”
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Pennsylvania PUC Ordered To
Hold Hearing on 230 kV Line

Pennsylvania’s top court has ordered the state’s Public
Utilities Commission (PUC) to hold a hearing within 90
days to consider the possible electromagnetic field (EMF)
health effects of a 230 kV high voltage line that the PUC |
approved in Febroary 1990.

On May 24, Judge Madaline Palladino ruled that the
PUC should have considered the Philadelphia Electric
Company’s (PECO) application for the 12.8-mile Heaton—
Woodbourne line as a request for a new use of an existing
right-of-way (ROW) and not as an upgrade, as PECO had
sought. Until 1986, Conrail operated a 138 kV line on the
ROW to powerits trains, according to aPECO spokesman.
The utility began construction on the Heaton-Woodbourne
line in the summer of 1990 and expects to complete work
by this fall.

The PUC’s review procedures for new lines are more
thorough, and the siting requirements are more stringent, |
including a wider ROW. The Heaton-Woodbourne line,
which would cross parts of Bucks and Montgomery Coun-
ties, north of Philadelphia, will have an ROW as narrow as
60 feet in some areas.

Parents Againstan Unsafe Environment (PAUSE), the
citizens’ group that challenged the PUC’s actions, wants
the PUC to consider possible EMF health effects on people
living near the ROW. Earlier this year, the PUC rejected, by
a 3-2 vote, PAUSE’s petition to reconsider its February
1990 decision and to hold apublic hearing, In its ruling, the
PUC majority concluded that the scientific evidence on
EMFs is inconclusive and did not justify reopening the
Heaton-Woodbourne docket. In May, the PUC rejected an
appeal by PAUSE,

The PUC and PECO have not yet decided whether to

appeal Judge Palladino’s ruling,

to postpone plans for a new 115 kV line if the moratorium is
adopted, “firmly believes that ransmission lines are nota public
health problem,” according to Robert McCabe, the company
president. “The legislation is an overreaction,” he said in an
April 9 letter to members of the Senate.

The moratorium, proposed in identical bills in the House
and the Senate, is modeled after an East Greenwich, RI, town
ordinance that wasenacted in November (see MWN, N/D90 and
J/F91). Following East Greenwich’s lead, power line bans have
been enacted in the towns of Coventry and Foster, and are being
considered by the West Warwick and North Kingstown town
councils. Rhode Island Superior Court Judge Patricia Hurst
recently nullified the East Greenwich ordinance, ruling that the
town council lacked jurisdiction over power line siting. Though
the decision will be appealed to the state Supreme Court, the
issue will be “moot” if the proposed statewide moratorium be-
comes law, Amato DeLuca, the town’s attorney and the author

of the ordinance, told Microwave News.

Michigan Ponders Study Committee

InMichigan, RepublicanRep. Glenn Oxenderhas proposed
a two-year ban on construction of power lines of 100 kV or
more, The bill would preventthe construction of a $105 million,
115-mile, 345 kV transmission line from Battle Creek, M1, to
Akron, IN, sought by the Consumers Power Company. “The
government needs to get involved with this issue because
people cannot handle it themselves,” Oxender told Microwave
News. While it is unlikely that the moratorium will be enacted
this year, the state legislature will probably pass a resolution to
setupajoint House—Senate committee tostudy powerline EMF
healtheffectsand toissuerecommendationstothe legislature by
December 31, 1992, according to Oxender.

At least eight towns and counties along the proposed Con-
sumers Power line route have passed resolutions opposing the
project, and Residents Against Giant Energy (RAGE) have
asked the Federal Energy Regulatory Commission (FERC) to
block the line, citing “dozens of scientific studies indicating that
the emissions from high tension power lines...may be harmful
to humans and livestock.” Two U.S. congressmen from the
state, Democrat Howard Wolpe and Republican Fred Upton,
have voiced support for RAGE in letters to FERC,

Tennessee Town Sets 4 mG Limit

Companion bills, proposed by Tennessee Senator Keith
Jordan and Reps. Beth Halteman and Clint Callicott, all Repub-
licans, would ban the construction of high voltage power lines
within one-half mile of any occupied dwelling or proposed
subdivision. The bills would also require the state Department
of Health and Environment to review EMF health effects data,
conduct studies, if necessary, and report back to the Assembly
by January 1, 1995, The bills were referred to a study committee
and will probably not be passed this year.

On April 8, the town council of Brentwood, TN, passed the
strictest power line EMF limit in the nation, prohibiting EMF
“spillage” from power lines of 120 kV or greater from exceed-
ing4 mGat the edge of aright-of-way (ROW), The action came
inresponse to Tennessee Valley Authority (TVA) plans tocon-
structa 161 kV line alongside an existing 161 XV line that runs
through the town.

The4 mG limit was based on T VA estimates of EMF levels
atthe edge of the ROW if the new line were to be erected on the
same set of poles as the existing line, Brentwood Mayor Joe
Sweeney told Microwave News. The TVA, however, will
continue with its plan to erect a new set of poles for the line,
which it hopes 'will be operational by July, TVA spokesman
Frank Cason said in a telephone interview.

“We'll have to wait and see what happens once the line is
energized,” Cason said when asked if the TVA will challenge
the ordinance,adding that, “A lotof people down here think that
it’s unenforceable.” New York State has an interim 200 mG
edge-of-ROW magnetic field limit, while Florida hasa 150-250
m@G limit (see MWN, J/AS0 and p.7).
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PbWer Line EMFs Scrutinized
in Australia

In Australia, two new surveys of electromagnetic field
(EMF) health effects data have fueled controversies over power
line siting and EMF exposures.

A research review commissioned by the New South Wales
(NSW) government concluded that no firm EMF-cancer link
has been established but advised cantion with regard to public
exposures, while a meta-analysis sponsored by the Victoria
Health Department linked power frequency fields to a statisti-
cally significant increased risk of childhood cancer.

In February, former High Court Chief Justice Sir Harry
Gibbs, director of the NSW Inguiry into Community Needs and
High Voltage Transmission Line Development, released the
survey results, concluding that, “It hasnot been established that
electric fields ormagnetic fieldsof power frequency are harmful
to human health, but since there is some evidence that they may
do harm, a policy of prudent avoidance is recommended.”
Gibbs also advocated “actively involv[ing] the community” in
power line siting decisions.

In the course of his investigation, Gibbs contacted academ-
ics and community activists thronghout Australia, reviewed a
broad sampling of published studies and met with utility repre-
sentatives and EMF researchers in Canada, Japan, the U.K. and
the U.S. Though the investigation was originally intended to
cover “the range of community concerns” about high voltage
transmission lines, the 163-page report focuses principally on
the EMF issue—of the 177 submissions considered by the
investigators, 122 addressed EMF health effects.

The Victoria meta-analysis, released in December, identi-
fied a statistically significant doubling of the risk of cancer
among children exposed to high levels of 50-60 Hz fields. The
analysts, Ian Gordon, Milena Motikaand Dr. Terry Nolan, were
unable to arrive at any conclusions on residential or occupa-
tional EMF exposure and cancer in adults (see p.8).

Following the release of the meta-analysis, Maureen Lyster,
Victoria’s health minister, announced the formation of an in-
dependent panel to advise the govemnment on power line EMF
health risks, “This is an area in which much work is yet to be
donebefore any conclusions can be drawn,” Lyster said, adding
that, “It is an issue that must be seen globally, not just locally.”

Panel chairman Hedley Peach of Melbourne University,
W.J. Bonwick of Monash University in Clayton and Roslyn
Scanlan, acommunity health worker, will review relevant data
both from Australia and overseas, consult with scientists and
meet with local action groups and community organizations be-
fore issuing recommendations in late 1992, The group will also
compile a pool of educational material and strive to promote a
better public understanding of EMFs and possible health risks.

A spokesman for the State Electricity Commission of Vic-
toria (SECV) denied a public health risk, stating that, “From our
understanding, there is no association between exposure to
magnetic fields and any health effects at any level,” according

to The Age (January 29), a Melbourne daily. On February 3,
Melbourne’s Sunday Herald reported that, after meeting with
trade unions, the SECV softened its stance and was launching
an investigation into the potential EMF health risks faced by its
18,000 workers.

The EMF health debate is not new in Australia. In 1989 Dr.
Ken Joyner of Telecom Australia Research Laboratories in Clay-
ton, Victoria, called for further research into the issue and rec-
ommended that “no group in the community should be exposed
to environmental levels of ELF magnetic fields significantly in
excess of those already experienced by ether groups in the
community.” Alsoin 1989, Dr. Vincent Delpizzo of the Austra-
lian Radiation Laboratory in Yallambie, Victoria, published a
critical review of literature on the subject, concluding that fur-
therinvestigation was warranted (see MWN, M/J89 and S/089).

Anumberof Australiancommunities have organized against
transmission lines. According to The Advertiser (June 2, 1990)
of Adelaide, NSW, one public protestin West Australiaresulted
in a violent confrontation between demonstrators and police.
Part of a transmission line scheduled to run from Brunswick to
Richmond, in Victoria, was buried following a storm of com-
munity objections (see MWN, J/A86, S/O86 and J/F87).

Florida To Revisit ROW
EMF Limits

TheFlorida Departmentof Environmental Regulation (DER)
will reevaluate, but not necessarily revise, the state’s electro-
magnetic field (EMF) exposure limits for new power lines as
part of an agreement reached on March 25 with Hillsborough
County. The limits, which were the first state right-of-way
(ROW) levels ever adopted in the U.S., set maximum magnetic
field exposure levels of 150-250 mG at the edge of ROWs.

In exchange, the county has withdrawn the legal challenge
it initiated when the limits were issued in 1989 (see MWN, M/
A89). In a December 1989 suit, county lawyers stated that the
levels were “approximately 100 times greater than the intensity
of magnetic fields, which are suspected to increase the inci-
dence of all childhood cancer by 30 percent and to double the
risk of contracting childhood leukemia” (see MWN, J/F90).

The reevaluation would, however, have occurred anyway
under Florida law, leading an attorney for the department 1o call
the agreement “a little less than a quid pro quo.”

Buck Oven of the DER told Microwave News that the
department will lower the exposure levels if it changes the limits
atall. The DER’sreview will be closely watched by other states
and localities that are weighing possible ROW limits (see pp.4-
6). New York is the only other state with an ROW limit—an
interim standard of 200 mG (see MWN, 5/090).

“I expect the DER’s decision making will be rational, as it
has been in the past,” Carlos Alvarez said in a telephone inter-
view. Alvarez, who works for the Tallahassee law firm of Hop-
ping, Boyd, Green & Sams, isrepresenting the Florida Electric
Coordinating Group (FCG), a power utility lobby, in the Hills-
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ELF NEWS

Annual DOE EMF Review

The Department of Energy’s (DOE) annual review of
research on the biceffects of extremely low frequency
{ELF)electromagnetic fields (EMFs) will be held Novem-
ber 3-7 in Milwaukee, W1. The meeting will be cospon-
| sored again this year by the American Public Power Asso- |
ciation and the Edison Electric Institute.

v Objectives of the meeting are to review current re-
search, identify areas requiring further study and encour-
| ageinternational coordination of research programs, Asin
the past, the meeting will be open to the public and there
will be no registration fee. For further information, con-
tact: W/L Associates, 120 West Church St., Frederick, MD
21701, (301) 663-1915. ”

borough case.

The attorney for Hillsborough County, Michael Skelton of
the Tampa firm of de Ia Parte and Gilbert, declined to say
whether he expects the limits to be lowered. However, he told
Microwave News that, “There is a much more open mind at
DER” than in the past.

Nancy Flemming, chairwoman of Concemed Citizens for
Power Line Safety, which is based in Tampa (in Hillsborough
County), said in a telephone interview that she is “encouraged
because the DER is willing to work with us on this issue, We
would rather work something ont without litigation.” But, she
added, “If the DER does not come up with adequate safety stan-
dards, we will encourage the county to go back to court.” Asked
todefine “adequate,” she suggestedalimitof 1.5 mG attheedge
of ROWs., ‘

The March 25 agreement is sealed and confidential, but a
copy was obtained by Microwave News, It states that all of the
parties agreed that their resources “would be more productively
expended” in reviewing the DER rule than in litigation.

The department must complete its review by June 1, 1992,
at which time Hillsborough County can reinstate its legal chal-
lenge ifitis not satisfied with the outcome. Oven said the depart-
ment will recommend a work plan to the state Environmental
Regulation Commission in July. In addition to the DER and
Hillsborough County, the agreement was signed by the Florida
Power Corp. (FPC) and the FCG.

The DER’s 1989 limits for new lines are 150 mG for lines
carrying up t0 230 kV, 200 mG for most S00 kV linesand 250
mG@ for certain double-circuit 500 kV lines, all applied at the
edges of ROWSs. For electric fields, there isa2 kV/m limitat the
edges of the ROWs at all three line loads and 8, 10 and 10 kV/
m limits, respectively, for the three types of lines, on the ROWSs,

There are separate limits for the 500 kV Lake Tarpon—
Kathleentransmission line, part of which runs through Hillshor-
oughCounty, asaresult of negotiations between the state Siting
Board and the FPC: daily maximums of 35 mG and 24 mG
under normal load conditions where the ROWs are 100 feetand
190 feet, respectively. Levels ashigh as 229 mG at 100 feet and
154 mG at 190 feet are permitted for up to 15 hours per year,

The levels are controversial, partly because they are signif-
icantly higher than limits the DER had proposed a year earlier.
In June 1988, the DER recommended daily average and max-
imuwmn magnetic field levels of 50 mG and 100 mG, respectively
(see MWN, M/I88). At the time of the release of the final
standards, DER officials explained that the limits were based on
engineering—not health—factors (see MWN, M/A89).

The 1989 limits resulted from a 1983 law directing the DER
todevelop public safety requirements for transmission lines fol-
lowing several siting disputes (see MWN, J/A83). In 1986, the
Siting Board refused to approve the Lake Tarpon-Kathleen
line, in part because the DER had not yet adopted EMF limits
{see MWN, M/A86). That decision was overturned on appeal
(see MWN, N/D87).

Hillsborough County first filed suit challenging the state
limits in March 1989—charging that the levels were “not pro-
tective of public health” (see MWN, M/A89)—but temporarily
withdrew the suit soon after. The suit was reinstated in Decem-
ber 1989, In mid-1990, the county sought and won a postpone-
ment of the scheduled administrative hearing to April 1, 1991,

Meta-Analyses Point io
EMF-Health Effects Link

Dozens of individual studies point to an electromagnetic
field (EMF) health risk, but others do not. Now, five teams of
researchers have combined the data from similarly designed
studies and have found that these meta-analyses do support a
link between EMFs and adverse health effects.

An Australian meta-analysis of epidemiological studies,
commissioned by the Victoria Health Department and directed
by Dr. Terry Nolan of the Royal Children’s Hospital in Mel-
bourne and statisticians Ian Gordon and Milena Motika, both of
Melbourne University, found that children exposed to fields as
low as 3 mG were more than twice as likely as controls to devel-
op cancer—a statistically significant increase. The researchers,
who released a series of analyses in December, could not come
to any conclusions for adult residential or occupational EMF
exposures (see also p.7).

Inasimiliar effort, Edward Washburn andresearchersat the
Harvard School of Public Health in Boston, MA, along with
colleagues from the Mount Sinai School of Medicine in New
York City and from the University of Pennsylvania in Philadel-

- phia, found that living near power lines was linked to higher

risks of all the types of cancer that they examined, according to
science writers Barbara Culliton and Robert Pool in the Febru-
ary 21 issue of Nature, The association was statistically signif-
icantin two cases—adoubling of the riskof central nervous sys-
tem cancer and a 50% increase in the risk of lymphoma. The
researchers also found increased risks for leukemia, childhood
leukemia and childhood lymphoma. Washbum presented pre-
liminary results on February 15 at the annual meeting of the
American Association for the Advancementof Science (AAAS),
in Washington, DC.

Dr. George Hutchison, retired from the Harvard School of

8
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Public Health and now based in Louisville, KY, presented his
own meta-analysis at the February Electric Power Research
Institute (EPRI) epidemiology workshop in Carmel, CA. He
concluded that evidence for a causal association between EMF
exposure and cancer is generally weak (see p.13). Hutchison
found a statistically significant EMF-cancer link in nearly
every group he analyzed—including an overall 33% increased
risk of leukemia for children with residential exposures and a
24% increased risk of central nervous system and brain cancers
for adults with occupational exposures. Nevertheless, Hutchi-
son downplayed these results, singling out a 144% increase in
the risk of central nervous system cancer among children with
residential EMF exposures as the only result which “pointstoa
possible association.” Hutchison’s paper will appear in the
proceedings of the Carmel workshop to be published by EPRI.

In a meta-analysis of laboratory studies, Dr. Kay Kimball
“found some statistically significant changes in blood chemis-
try forsmall animalsexposed to [extremely low frequency] ELF
fields,” she said in a telephone interview from her office at the

HIGHLIGHTS

Baylor College of Medicine in Houston, TX. Kimball, whoalso
presented preliminary resultsof her work at the February AAAS
meeting, combined data from 40 different experiments by six
researchers. Of the seven effects she examined, she observed a
statistically significant association between electric field expo-
sure and decreases in total blood protein, as well as a “border-
line” statistically significant association with eusenophil de-
creases.

Dr. Andrew Marinoof the Louisiana State University Medi-
cal Center in Shreveport combined data from eight different
multi-generational experiments conducted in the last 15 years
and found that mice exposed to power frequency electric fields
had a 30% chance of altered development. In a paper recently
publishedin the Journal of Bioelectricity (9,pp.213-231,1990),
Marino also revealed that the exposed mice were 36% more
likely to exhibit an increased variance in development—indi-
cating that extremes in body weights, both high and low, were
more likely in the exposed animals. (See MWN, M/A86 and N/
D87)

U.S. Computer Makers Push for
VDT EMF Limits

American computer manufacturers are leading adrive toes-
tablish U.S. and European computer industry guidelines for
electromagnetic field (EMF) emissions from video display ter-
minals (VDTSs). The effort comes in response to consumer de-
mand forlow emission VDTsand a growing concern that unless
the industry developsits own emissions guidelines, other, strict-
er limits may be widely adopted. Apple Computer, Digital
Equipment Corp. (DEC) and IBM are the campaign leaders.

The computer industry is feeling pressure to write gnidelines it
finds acceptable because Sweden's VDT EMF limits specify
electric field levels that the industry feels are too strict and be-
cause proposed New York City Board of Education purchasing
guidelines for VDTs may be based on magnetic field levels that
are even lower than the Swedish emissions limits. John Chubb,
who in late April left IBM to join Apple in Cupertino, CA, said
that the industry must realize that, “If we don’t come up with
something soon, we're going to pay the consequences.”

In a telephone interview, Chubb said the Swedish guide-
lines are “becoming a de facto standard in the U.S.” because
they are “theonly thing that customers can quote.” The Swedish
guidelines were developed by the National Board for Measure-
ment and Testing, known as MPR—its name was recently
changed to the Swedish Board for Technical Accreditation, or
SWEDAC (see MWN, S/088,M/J89 and S/090). U.S. comput-
er industry officials contend that the Swedish eleciric field
levels are unachievable using current technology.

The move toward U.S. VDT guidelines is progressing de-
spite a setback in March, when the Institute of Electrical and
Electronics Engineers’ (IEEE) P-1140 working group rejected

EMF limits that specified the same magnetic field levels as
MPR/SWEDAC but less stringent electric field limits (see
MWN, M/A91). Those levels are now appended to the draft P-
1140 measurement protocol for VDT extremely low frequency
(ELF) and very low frequency (VLF) ficlds. Final IEEE action
on the document is expected in mid-June.

The emissions limits may be taken up by another IEEE
working group, according to Dheena Moongilan of AT&T in
Holmdel, NJ, the chairman of P-1140.

AtaMay 9 meeting in Washington, DC, initiated by IBM
and DEC, the Computer and Business Equipment Manufactur-
ers Association, a Washington, DC, trade group, decided to poll
its members on whether to endorse the P-1140 draft document.
In addition, IBM has asked the European Computer Manufac-
turers Association (ECMA) to adopt the P-1140 Iimits. EC-
MA'’s Technical Committee 20 on Electromagnetic Compati-
bility, scheduled to meet by early June, has asked Chubb to submit
a paper explaining the rationale for the guidelines.

The P-1140 protocol will be issued as either a one-year or
two-year trial-use standard, which requires a less extensive
IEEE review process than wonld ategular standard. Inaddition,
a trial-use standard is easier to revise, according to P-1140
member Don Heirman of AT&T, also in Holmdel, NJ. The
document is “on a fast track,” he said.

The U.S. Food and Drug Administration (FDA)is watching
to see whether the industry can agree on guidelines, according
to Dr. Alan Anderson of the FDA’s Center for Devices and
Radiological Health in Rockville, MD. If it cannot, “then we
will have to consider doing something,” he said. '

The P-1140 working group's draft guidelines for VDT emissions meas-
urements call for magnetic flux density readings, not time-rate-ofchange
readings, as we reported in our last issue (see MWN, M/A91).

MICROWAVE NEWS May/June 1991



HIGHLIGHTS

Over-the-Horizon Radars
Almost off the Scope

U.S. Navy and Air Force proposals for a network of over-
the-horizon (OTH) early warning radars have been curtailed in
the face of diminished superpower tensions, budget constraints
and local opposition. This spring, the Navy canceled its plan for
an OTH radar in Wales, UK., and the Pentagon announced that
the only operational Air Force OTH system will run at reduced
capacity.

The Navy originally intended to build 12 relocatable over-
the-horizon radars (ROTHR). The project has been scaled back
to four radars, One ROTHR became operational on Amchitka
Island in the Aleutians in 1989. Another is to be based in Nor-
folk, VA, in September 1992, Two more were to be sited at St.
Davids airfield in Wales and on the island of Guam in the South
Pacific(see MWN, M/A88), though they will now be put in stor-
age in Wales and on Guam due to local opposition, Welsh-
Americanswereparticularly active inlobbying Congressagainst
the program. Raytheon in Lexington, MA, is the prime contrac-
tor for the ROTHR system. (In August 1989, the Navy issued A
Study of Electromagnetic Environmental Effects Associated
with the [ROTHR].)

During the late 1980s, the Air Force built over-the-horizon
backscatter (OTH-B) radars near Moscow, ME, and Christmas
Valley, OR, and was planning to build two more in Alaska and
North Dakota (see MWN, J/F86, M/A86 and M/A88). Earlier
this year, the Air Force said thatit would mothball the Maine and
Oregon OTH-Bs and cancel construction of the Alaska and
North Dakota radars because of budget cutbacks and “a change
in the perceived threat,” according to an Air Force spokesman.

The AirForce hasnow decided tokeep the Maineradaropen
forty hoursa week, after appeals from Senators George Mitchell

BENER Is Back

Information Ventures will publish an update of Biolog-
ical Effects of Non-Ionizing Electromagnetic Radiation
(BENER), a quarterly abstracting service. The firstissue of
the BENER Digest Update will appear in June and will in-
cludeabstractsof 106 papersand 258 conference presentations.

Information Ventures suspended publication of the di-
gestin September 1989 when the Office of Naval Research
{ONR) cut funding for its electromagnetic radiation pro-
gram (see MWN, N/D89). Under ONR sponsorship, the
BENER digest was distributed at no charge to 650 readers
around the world.

The BENER Digest Update will cost $75.00 and will
cover papers released since 1989. Other issues will follow
if there is sufficient demand, Dr. Robert Goldberg of Infor-
mation Ventures told Microwave News.

Goldberg said that Information Ventures is also now |
marketing acomputerized BENER literature database with
more than 8,600 abstracts on IBM-compatible computer
diskettes. The data base, which covers the complete 13-year
BENER digest abstracts, some additional abstracts and the |
new update abstracts, is available for $3,500.00.

Contact: Information Ventures, Inc., 1500 Locust St.,
Suite 3216, Philadelphia, PA 19102, (215) 732-9083.

(D-ME) and William Cohen (R-ME), according to a report in
the May 28 New York Times. The OTH-Bs were manufactured
by General Electric of Syracuse, NY, and cost more than $1
billion to develop.

OTH radars bounce signals off the ionosphere to provide an
effective range of up to 2,000 miles—reporiedly almost ten
times farther than conventional ground-based radars.

ELF and RF/MW Measurement Notes

Residential Surveys

Because power frequency electromagnetic fields (EMFs) inside
homes can be far weaker and considerably more complex than those
near power lines, the American National Standards Institute (ANSI)
1987 standard for measuring power frequency fields may be inappro-
priate for residential environments. The standard “has certain short-
comings ifused alone as a guide for characterizing residential magnet-
ic fields,” according to a task force of the Institute of Electrical and
Electronics Engineers’ (IEEE) Power Engineering Society (PES).

In a paper in the JEEE Transactions on Power Delivery, 6,
pp.801-911, April 1991, the PES’s Magnetic Fields Task Force re-
ported that in-home field Ievels can be two orders of magnitude lower
than those near power lines and can “contain large percentages of
harmonics, e.g., in excess of 30%."” The task force found that small,
personal exposure meters give “morerealistic exposure estimates” for
individuals than do fixed-location units.

In general, the task force recommended case-by-case strategies
for making residential surveys. “The number and types of measure-
ments will increase as the measurernent goals become more compre-
hensive,” it reported. The paper’s principal authors are Dr. Martin

Misakian of the National Institute of Standards and Technology in
Boulder, CO, Michael Silva of Enertech Consultants in Campbell,
CA, and Rod Baishiki of Pacific Gas & Electric in San Francisco, CA.

The PES Magnetic Fields Task Force is an offshoot of the AC
Fields Working Group of the Corona and Field Effects Subcommittee
of the Transmission and Distribution Committee. The 1987 standard
referred to by the task force is ANSIIEEE Standard 644-1987, IEEE
Standard Procedures for Measurement of Power Frequency Electric
and Magnetic Fields from AC Power Lines.

EPRI Dosimetry Workshop

Many of the leading EMF measurement specialists from Canada,
Sweden, the U.S. and the U.S.S.R. participated in a four-day dosim-
etry workshop in Carmel, CA, in March, The workshop, which was
sponsored by the Electric Power Research Institute (EPRI), included
22 presentations on macroscopic and microscopic dosimetry, back-
ground fields and signal-to-noise issues and extrapolations across
biological systems. The event concluded with a panel discussion on
researchneeds led by Dr. Bill Guy of the University of Washington in
Seattle; panelists included Dr. William Kaune of Enertech Consul-
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tants in Campbell, CA, Dr. Charles Polk of the University of Rhode
Jsland in Kingston, Dr. Thomas Tenforde of Battelle Lab in Richland,
WA, EPRI's Dr. Howard Wachtel and Dr. James Weaver of MIT in
Cambridge, MA. The proceedings wiil be published in an upcoming
issue of Bioelectromagnetics, sccording to Dr. Richard Phillips of W/
L Associates in Spokane, WA, who organized the workshop.

Low-Cost ELF Meters

The growing demand for low-cost extremely low frequency
(ELF) magnetic field meters is being met by a surge in new products.
There are now 33 ELF meters on the market costing less than $1,000.
Here are the latest entrants in this increasingly competitive market:
« F.W. Bell has introduced the model 4060 for 60 Hz measurements
from 1 mGto 5G.Itsellsfor $179.00. Tolocate thenearest distributor,
call the company's “ELF Hotline": (407) 678-7308; or contact: F.W.
Bell, Inc., 6120 Hanging Moss Rd., Orlando, FL 32807.

» Holaday Industries has introduced two ELF magnetic field meters,
The HI-3624 can measure fields from 0.2 to 20 mG in the frequency
range of 30 Hz to 2 kHz. It costs $389.00. A modified version, the HI-
3624 A, is sensitive down 1o 5 Hz, and can therefore be used in accor-
dance with the Swedish video display terminal (VDT) guidelines. It
costs $459.00, Holaday already sells two high-end magnetic field
meters: The HI-3603 ($1,095.00) can measure very low frequency
(VLF) magnetic and electric fields, and the HI-3604 ($1,195.00) can
measure ELF magnetic and electric fields; they were previously sold
as the HI-3600-01 and the HI-3600-02, respectively. For more infor-
mation, contact: Dave Baron, Holaday Industries, Inc., 14825 Martin
Dr., Eden Prairie, MN 55344, (612) 934-4920.

» Memtec Corp. is offering the ELF-DETEC, with a frequency
response from 50 Hz 1o 1 kHz for measurements from 0.22 mG to 50
mG. It is available for $49.95 from: Memtec Corp., Keewaydin Dr.,
Salem, NH 03079, (603) 893-8080.

« Teslatronics of Alachua, FL, is marketing the ELF Alert, a magnelic
field meter for the 30-300 Hz frequency range and for fields of 1 mG
to 2 G. It costs $99.95. For more information, contact: Michael Koch,
Teslatronics, Inc., One Progress Blvd., #25, Alachua, FL32615, (904)
462-2010.

New RF/MW Meters

» Several new radiofrequency/microwave (RF/MW) meters are now
available from Loral Microwave-Narda. The Model 8840B Nardalert
Personal Monitor can check RF/MW exposures in the 2-18 GHz
range. It provides continuous readings for workers in potentially
hazardous areas where high-powerradar, communication or electron-
ic warfare systems are in use. The meter can be purchased with a
factory-set sensitivity threshold of either 1 mW/cm? or 5 mW/cm?
Narda has also introduced the SMART'S area monitor to measure 0.5~
18 GHz microwaves with a factory-set sensitivity threshold of 1 mW/
¢m?®. The Nardalert is available for $695.00 plus shipping, and the
SMARTS costs $2,495.00 plus shipping. Contact: Loral Microwave-
Narda, 435 Moreland Rd., Hauppauge, NY 11788, (516) 231-1700.
« Holaday has introduced a new broadband RF/MW meter to tske
readings at the proposed ANSI C95.1 levels, The HI-3012, which is
intended to replace Holaday’s HI-3002 meter, has both electric field
and magnetic field probes with sensitivity from below 0.05 mW/cm?
(10 V/m and 0.03 A/m) to above 250 mW/cm?. It can be used at 500
kHz-6 GHz for electric fields and at 5-300 MHz for magnetic fields.
The HI-3012 costs $4,395.00 plus shipping (sce above for contact
information).

» The EMI-Control Center of the Asea Brown Boveri in Baden-
Diittwil, Switzerland, has developed a meter for measurements from

Microwave News has updated its list of available gaussmeters
published last year (see MWN, J/F90). For a copy of the current
list, send a self-addressed, staraped envelope and $1.00 (U S.) to:
Microwave News, PO Box 1799, Grand Central Station, New
York, NY 10163.

75 kHz to 30 MHz. Tt uses a single probe to take simultaneous electric
and magnetic field readings. For more information, contact: Asea
Brown Boveri AG, EMI-Control Center, CH-5404, Baden-Dittwil,
Switzerland, (41+056) 76 83 07.

EMF Testers Group

Eleven EMF measurement specialists have banded together to
create the National Electromagnetic Field Testing Association
(NEFTA), representing independent non-ionizing radiation testing
firms. Founding members are: John Banta and David Bierman of
SafeEnvironments in Berkeley, CA; Dr. Robert Becker, author of
Cross Currents and many other books and articles on EMFs; Dr.
David Brodeur, who operates a testing firm in Manchester, MA, and
whose brother, Paul, has written extensively on EMFs; Dr. William
Lee of Alphalab in Salt Lake City, UT; Ralph Pinto of Healthy
Habitats in Sedona, AZ; Ward Rapp and Patricia Clark of Environ-
mental Management and Field Testing in Evanston, IL; Joseph and
Leah Riley of Healthwaves in West Orange, NJ; and Peter Sierck of
Environmental Testing & Technology in Encinitas, CA. Rapp told
Microwave News that the group represents companies testing at all
non-ionizing radiation frequencies, although most of the work currently
is done at ELF. Formore information, contact: Ward Rapp, NEFTA, 628-
B Library PL, Evanston, IL 60201, {708) 475-3696.

Measurement Resources

« Two meter companies are also providing resource publications.
Magnetic Sciences International (MS]) in Berkeley, CA, has updated
its Magnetic Field Guide, a 51-page handbook published to accompa-
ny its MSI magnetic field meters, Following a short section on oper-
ating instructions, the handbook covers basic magnetic field informa-
tion, suggestions for in-home and on-the-job measurement protocols,
prudent avoidance tips and other topics. Itis available for $12.50 from:
Karl Riley, MSI, Box 489, 2425B Channing Way, Berkeley, CA
94704, (415) 486-1024.

< Electric Field Measurements (EFM) in West Stockbridge, MA, has
started publishing the EFM Newsletter. Each issue includes infor-
mation on technical applications, & list of current products and other
information for EMF measurement specialists. A one-year subscrip-
tion in the U.S. costs $20.00. For more information, contact: Don
Deno, EFM, Route 183, West Stockbridge, MA 01266, (413) 637-
1929.
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FROM THE FIELD

Magnetic Field Exposures Among Office Workers

To the Editor:

Iwould like to call your readers® attention to a common source of
exposure to 60 Hz magnetic fields which may not be apparent to
others. During several years of measurements, I have found that peo-
ple in commercial office buildings who work near conductors carry-
ing high currents may be exposed to strong magnetic fields. Ironically,
those individuals who work in the strongest magnetic fields may be
those who know nothing about their potential for exposure.

In the course of my investigations, I have found people working
in offices where large power conductors cross the floors, walls and
ceilings. These conductors are associated with the distribution of elec-
trical service to various parts of a building from the primary electrical
switchgear room. They are commonly present in large commercial
buildings and may carry thousands of amperes of 60 Hz current.

Depending on the layout of the wiring and whether it consists of
cables or bus bars, the ambient magnetic fields in offices may be as
high as 3,000 mG. For example, I have measured flux densities in the
range of 400 to 900 mG throughout the entire accessible area of some
offices and up to 3,000 mG within 30 cm of concealed power conduc-
tors. Electrical conductors, then, can be responsible for very high
whole-body magnetic field exposures among office workers without
their knowledge.

According to the most comprehensive study of occupational
exposures to 60 Hzmagnetic fields, conducted by Dr. Dan Bracken for
the Electric Power Research Institute (EPRI), electrical workers who
are primarily employed in power distribution have the greatest expo-
sures.” Forexample, EPRI found thatonly 5% of electrical distribution
workers had average workday magnetic field exposures greater than

SAB Panel on EMFS (continued from p.1)

42 mG. The greatest median workday exposures were among substa-
tion workers and were, on average, only 7mG. The distribution work-
ers had a median workday average exposure of just 2 mG.

My measuremnents and Bracken’s assessments suggest that some
office employees may be more highly exposed than electrical workers
~—even though the areas of highest magnetic fields in commercial
buildings are generally small and those affected may only be a fraction
of the total work force. Mobility of office workers will of course affect
magnetic field exposures, but the limited mobility of some workers
may keep them in the areas with the highest fields. For example, an of-
fice worker remaining eighthours in anoffice with a general, ambient flux
density of 400 mG would have a workday mesn exposure of 400 mG.

If the magnitude of magnetic field exposures is related to biolog-
ical effects, these observations suggest that epidemiological studies of
office workers may be of greater interest than studies of electrical
utility workers. I have found that one can very easily identify those
areas within commercial buildings where magnetic fields are greatest
simply by reviewing architectural plans.

Itis possible that, while our initial interest in electrical worker ex-
posures was logical, wemay have been searching only near the prover-
bial streetlight because that is where the light is,

Sincerely,

Richard Tell, President

Richard Tell Associates, Inc.

6141 West Racel St., Las Vegas, NV 89131

* T. Dan Bracken, Inc., The EMDEX Project: Technology Transfer and

Occupational Measurements, Volumes 1-3, EPRI Report No.EN-7048, Palo
Alto, CA: EPRY, November 1990.

creased cancerrisk, according tofnside EPA (April 26),aWash-
ington newsletter, which does not disclose its sources.

By the end of the meeting, the panelists were optimistic
about reaching a consensus. “It sounds like there’s the making
of a document that we all can agree on,” said Dr. Granger Mor-
gan. The SAB’s Kathleen Conway noted that the panelists were
“more in agreement on issues than I had anticipated at this point.”

The future of the EPA report was thrown into doubt, how-
ever, when Dr. Genevieve Matanoski, the chair of the SAB
panel, revealed near the close of the meeting that there was in-
tense opposition to thereport from some members of the panel’s
parent committee, the SAB’s Radiation Advisory Committee
(RAC). To the surprise of many panelists, Matanoski, who is
also an RAC member, said that the committee expected a
justification for the release of the cancer report, in addition to
recommendations for revising it.

TheRAC s support for the report increased after Matanoski
and Dr. Kelly Clifton presented possible mechanisms of inter-
action that could explain low-level EMF effects, at a May 20-
22 meeting in Montgomery, AL. “The committee now seems to
be less inclined to discount the EMF issue,” the SAB’s Conway
told Microwave News. Members of the RAC decided that they
will review the panel’s report at a public meeting tentatively
scheduled for mid-September.

The San Antonio meeting was called to review SAB re-
ports—on epidemiology, on physics and on in vivo and in vitro

SAB Subpanel Members

Epidemiology Group: David Bates, Vancouver, BC, Canada;
Patricia Buffler, University of Texas, Houston; Robert Harris,
University of North Carolina, Chapel Hill; Clark Heath,* Ameri-
canCancer Society, Atlanta, GA;Nan Laird, Harvard University,
Boston, MA; Genevieve Matanoski, Johns Hopkins University,
Baltimore, MD; and Donald Pierce, Oregon State University,
Corvallis. In Vivo, In Vitro Group: Craig Byus, University of
California, Riverside; Kelly Clifton, University of Wisconsin,
Madison; John DiGiovarmi, University of Texas, Smithville;
Granger Morgan, Camegie-Mellon University, Pittsburgh, PA;
Mary Ellen O'Connor, University of Tulsa, OK; and Bary Wil-
son,* Battelle Pacific Northwest Lab, Richland, WA. Physics
Group: William Feero, Electric Research and Management,
State College, PA; Charles Susskind,* University of California,
Berkeley; and Richard Wilson, Harvard University, Cambridge,
MA. Free Agent: Karim Ahmed, Princeton, NI,

* Head of the subpanel.

studies—that were prepared by three groups of panel members
following the SAB subcommittee’s first meeting in January in
Washington, DC (see MWN, J/F91).

While praising the “thorough nature” of EPA’sreview, the
epidemiology group found that there was*“‘too muchunwarrant-
ed speculation about causal interpretation...giving emphasis to
positive findings while de-emphasizing negative ones.” Dr.

12
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Clark Heath, who drafted the group’sreport, concluded that,“There
needs to be considerable rewriting of the epidemiology section.”

Heath's group recommended that EPA add a separate sec-
tion onexposureassessment. “It*sapretty good suggestion,"EPA’s
Dr. Robert McGaughy, the project manager for the EMF-
cancer assessment, told Microwave News.

The epidemiology group stressed the need for more empha-
sis on published, peer-reviewed studies and on those of greatest
importance—which Heath declined to identify. Instead, he re-
ferred to an unpublished meta-analysis of 59 EMF-cancer stud-
iesby Dr. George Hutchison, presented last February atanElec-
tric Power Research Institute epidemiology workshop (see p.8).

Dr. Charles Susskind provoked a lively exchange among
the panel’sepidemiologists whenhe asked whether they thought
there had been any real progress since the publication of the
landmark 1979 Wertheimer-Leeper study. On one side, Mata-
noski argued that, “We've come a long way considering how
short a time it’s been.” She pointed to the “consistency” among
studies, particularly the recent reports on male breastcancerand
the residential childhood cancer studies, Dr. David Bates, the
vicechair of the panel, agreed, noting that, “It isnow muchmore
difficult to dismiss the evidence out of hand.” Indeed, Matano-
ski, who has often remarked on her own initial skepticism about
EMF effects, said before the San Antonio meeting, “I went in

witha completely negative attitude; I've changed my opinion.”

On the other side, Dr, Patricia Buffler said that she was
“somewhat frustrated” as an epidemiologist: “I don’t think
we’vemadealotofprogress.” Buffler said that she was troubled
by the “inconsistencies,” especially in the occupational studies,
although sheconceded that the positivefindingscouldnot easily
be dismissed.

Members of the physics group were at odds over a section
of their reportconceming testimony by Dr. Robert Adair,a Yale
University physicist, who argued that EMF effects below 100
mG would violate the laws of physics. William Feero chal-
lenged the report’s emphasis on Adair’s opinion, arguing that
the credibility of the entire EPA report should not depend on
whether the agency can show that Adair is wrong. Susskind,
who wrote the physics report, asked the panel to delete the
references to Adair.

There was general agreement that the section on proposed
mechanisms of interaction, especially cyclotron resonance, be
reduced to a simple listing of the various models,

Following suggestions made at the Jannary meeting, the in
vivoand in vitro group advised treating extremely low frequen-
cy (ELF) EMFs and radiofrequency and microwave (RF/MW)
radiation in separate sections. The group also asked for a short-
ening of the review of Dr, Bill Guy’s experiment on the long-

White: We mentioned that you're more involved in...the legisla-
tive and administrative process than science advisors have been
heretofore. One of the things that stirred some controversy was a
report coming out of EPA on EMFs that you had a big role in
squashing. Why did you do that, Dr. Bromley?

Bromley: First of all, ] would have to correct that. I did not squash
thereport. I simply required that an introduction be written that put
thereport insomewhat better context. Thereport addresses an area
that is of importance because a great many of our citizens are
interested. The question is, does the presence of electrical wiring
have health effects on humans? That’s the simplest form. The
research that’s been done is spotty, it has not been complete, much
remains to be done. EPA did a very workmanlike job of pulling
together the work that had been done, pulling it all together inone
place. No problem with that; it was a fine report, There was then
an executive summary which perhaps went a little farther toward
drawing out a causal relationship between the presence of EMFs
and human cancer.

My role as science advisor to the President is to be sure that
statements that come out of this administration are based on sound
science, And somy only contactin fact with this report was to insist
that a presentation that had been made to me and to various other
people, which included that statemnent that evidence had been

White House’s Allan Bromley in His Own Words

Over the past year, President Bush's science advisor, Dr. Allan Bromley, has been an active behind-the-scenes participant in the debate
over the health effects of electromagnetic fields (EMFs). Last November, Bromley, who heads the White House's Office of Science and
Technology Policy (OSTP), asked the Environmental Protection Agency (EPA ) to delay the release of its report, Evaluation of the Potential
Carcinogenicity of Electromagnetic Fields (see MWN, N/D90). The reason, he told Time magazine (December 24, 1990), was that EPA's
“findings of a 'positive association’ between EMFs and childhood cancer are ‘quite incorrect’ ” andwould unnecessarilyfrighten “millions
of parents.” Below is an excerpt from an interview with Bromley on the public television program TechnoPolitics in which the host, Tim
White, asked Bromley about his role in the negotiations that preceded the release of the EPA report. The show aired April 23.

adduced for a cansal relationship was not supported by the science.
White: By the science as presented by EPA.

Bromley: That's correct.

White: Let’s stay with this issue, if we may, for just a moment,
because clearly EMFs, if in fact they dohave negative health effects

for human beings, could affect all of us. You and I are sitting in
profound—

Bromiley: Of course.

White: —EMFs right here in this studio. How do you as the science
advisor assess your role when there are competing interests?

Bromley: My role is simply to be sure that we use the best science,
the besttechnology, that is available anywhere in the world and that
our statements are based on sound science and technology.

White: Is that the kind of decision to be made in the White House |
science office, or is that the kind of decision to be made in
laboratories or perhaps on Capitol Hill?

Bromley: The decision eventually, in cases of this kind, where the
1aboratory data are anything but complete, will necessarily be made
at a political level, and that implies eventually, if it isn’t resolved
somewhere else in the bureaucracy, it comes to the White House.
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HIGHLIGHTS

term carcinogenic effects of RE/MW radiation (see MWN, J/AS0).

With respect to ELF EMFs, the group recommended that
EPA make it a priority to determine the “relevant” exposure pa-
rametersresponsible for EMF effects, particularly inlightof Pe-
ters’sresults. The group stressedtheneed toaddress intermittent
and fast-changing EMFs as well as effects on animals with
known sensitivities to the geomagnetic field (see MWN, M/AST).

The SAB panel heard invited talks by Drs, ArthurPilla, Rus-
sel Reiter and Asher Sheppard. Pilla, of the Mount Sinai School
of Medicine in New York City, presented data on the beneficial
effects of pulsed low frequency EMFs on bone growth. The
panelists were particularly interested in using these data to
counter Adair’s criticisms.

Reiter, of the University of Texas Health Science Center in
San Antonio, showed that quick changes in magnetic fields can
depress the pineal gland’s production of the hormone melato-
nin (see MWN, J/A90). Bary Wilson told the panelists that he
and other researchers at Battelle are beginning toreplicate some
of Reiter’s findings. Sheppard, of the VA Hospitalin Loma Lin-

EPA Funding (continuedfromp.1)

da, CA, spoke on ELF effects on cellular systems.

Unlike the Washington meeting, the San Antonio session
attracted little public and media attention. Indeed, there were
only three speakers from the audience. Four experts submitted
written comments on behalf of the Utility Health Sciences
Group (see MWN, J/E91).

Drawing on his long experience of serving on advisory
boards, Bates suggested that the panelists give a “written en-
dorsement” of the group’s final report—-to prevent their later
renouncing sections of the document under public pressure.
*“There are people out there who are paid to discredit the [EPA]
report as a whole,” he said.

The subcommittee’s next public meeting will be held in
‘Washington, DC, July 23-25. A smaller group consisting of
Matanoski, Bates, Dr, Karim Ahmed and the three study group
leaders—Heath, Bary Wilson and Susskind—assembled in
‘Washington June 3-4 to draft a document incorporating the rec-
ommendations in the groups’ reports. The subcommittee plans
to complete its report soon after the July 23-25 meeting.

$2 million to EPA and $200,000 to the National Institute of
Standards and Technology (NIST) for fiscal year 1992, which
beginsOctober 1, 1991, The measure would increase EPA funding
for EMF research to $3 million annually for 1993 and 1994.

The allocation more than doubles the $940,000 requested
by President Bush, according to a committee staffer. Before the
funds can be appropriated, however, the $2.2 million must be
approved by both the House and the Senate.

The bulk of EPA’s funding—$1.5 million—is specifically
provided for “a grant to the private sector” for EMF health
effects research, The committee’s report accompanying the
legislation explains that the panel expects the Department of
Energy (DOE) to match the $1.5 million, bringing the total
federal contribution to $3 million. The report also suggests for
the first time that the federal government’s contribution could
be less than half of the total project budget. The committee
wants the NIST to develop measurement technology and proto-
cols that can contribute to health effects research.

During the debate on Brown's amendment, a question was
raised as to whether the private sector provision refers to the
Health Effects Institute (HEI), the Cambridge, MA, group
which is beginning a feasibility study for a possible EMF
research program funded jointly by public and private sources
(see MWN, M/AS1 and p.3). A committee aide said that Brown

has no specific recipient in mind.

- Initsreport, the committee pressed EPA’sReilly toprevent
political interference in the agency’s analysis of EMFcancer
risks (see MWN, M/J90, N/D90 and J/F91):

The questions raised in the EMF controversy are profoundly dis-

turbing to the American public. This isevident from the growing

number of legal actions filed around the United States relating
to the siting and construction of electrical transmission lines.

Thus, the development of a scientific consensus, based onrigor-

ous, well-designed and replicated investigations, is critical to

our understanding of the actual risks posed to populations by

EMF exposure. The committee is profoundly concerned, there-

fore, by the events surrounding the publication of the report Evalu-

ationgfthe Potential Carcinogenicity of Electromagnetic Fields
and itsreview by the Science Advisory Board [SAB]. Unexpect-
ed intervention by the science advisor to the Presidentin Novem-
ber 1990 delayed publicationof the report. A number of witness-
es before the January 1991 hearings of the {SAB] were supplied
by a law firm which represents a number of utilities and which
has in the past litigated cases relating to EMFs for utilities. In an
issue already inflamed in the public mind, this committee ex-
pects that the evaluation of scientific evidence and the transmis-
sion of expert consensus to the administrator by the [SAB] will
take place in a climate unaffected by political considerations.

Interference with the proceedings of the board raises grave

threats to the credibility of its findings and recommendations.

This committee reminds the administrator of his responsibility

to shelter the [SAB] from undue outside influence.

UPDATES

EMF Sensitivity...Swedish Minister of Labor Mona Sahlin is
taking an active interest in hypersensitivity to EMFs. On April
9in Stockholm, Sweden’s leading experts briefed Sahlinand an
overflow crowd on the latest findings on EMF allergies. At the

outset, Sahlin made clear that she is concerned. “I want these
questions to be handled seriously,” she said in her opening
remarks. “The important question is not, *“What caused a per-
son’s disability?” It is, ‘How can we intervene at an early stage?’”
Hypersensitivity is becoming a major issue in Sweden. As of

14
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April 1991, the Unionof Those Injured by Electricity and VDTs
numbered 1,200, up from just 220 in April 1988. Among the
speakers at the briefing were NIOH’s Dr. Bengt Knave,
NBOSH’s Dr. Kjell Hansson Mild, SWEDAC's Merih Malm-
qvist and NIRP’s Lars Erik Paulsson. Knave dismissed claims
that hypersensitivity is solely a psychological iliness, though he
allowed that it, like other health problems, does have a “psycho-
somatic aspect.” He said that EMF hypersensitivity can be trig-
gered by many factors, including personality (ambition may be
arisk factor) and jobdesign. Heestimated that the debate on this
issue is about where the debate on chemical solvents was 15
years ago. (For more on EMF sensitivity, see MWN, M/A87.)

Battelle EMF Seminar...Battelle, DOE and EPRI will host an
August 1--2 conference at the Battelle Pacific Northwest Lab in
Richland, WA, on Electromagnetic Fields and Public Health
Concern: A Knowledge Base for Informed Decision Making.
Speakers will include: Battelle’s Drs. Bary Wilson and Larry
Anderson, EPRI’s Greg Rauch, Dr, William Kaune of Enertech
Consultants, Dr. Ray Neutra of the California Department of
Health and Dr. Granger Morgan of Camegie—-Mellon Univer-
sity. The cost is $395.00. For more information, contact: Carla
Belcher, Battelle Pacific Northwest Lab, PO Box 999, Rich-
land, WA 99352, (509) 375-3615.

interview, Smith said that Marcel Dekker, Inc., of New York,
NY, will publish one issue in 1991 and two in 1992, and plans
to go to a quarterly schedule in 1993. From his office at the
Department of Orthopaedic Surgery at Louisiana State Univer-
sity Medical Center in Shreveport, Marino explained that he
could not sustain his research interests and continue editing the
journal...EPA’s Office of Radiation Programs (ORP) hasanew
acting director, Margo Oge, formerly director of EPA’sradon
division. In April, ORP’s former director, Richard Guimond,
was named the agency’s deputy assistant administrator for solid
waste and emergency management.

VDTs

Newspaper Avoids EMFSs...The Boston Globe, New England's
largestdaily newspaper, isredesigning itsoffices tokeep at least
three feet between workers and the backs and sides of VDTs.
The move was announced in an April 2 letter from Dr. Terrence
O’Malley, the paper’s medical director, who acknowledged
that the action would “result in some disruption and inconve-
nience, but the overall result will be Iess exposure to weak mag-
netic fields.” O’Malley explained that, “There is sufficient rea-
son totake steps toreduce exposure until such time thatresearch
establishes the absence of significant biological effects from
VDT fields.”

PEOPLE

Afteralmost ten years as the editor of the Journal of Bioelectric-
ity, Dr. Andrew Marino will hand over the reins on June 1 to
Dr. Stephen Smith, a professor of anatomy and neurobiology
at the University of Kentucky in Lexington. In a telephone
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Inthe firstcase of its kind, NEC AmericaInc. and GTE Mobilnetof Tam-
paInc. have been sued overallegations that the use of acellular phone caused
or promoted the development of 2 woman’s brain tumor.

In acomplaint filed April 8 in the Circuit Court for Pinellas County, FL.
Susan Reynard and her family charged that, “The tumor was the result of
radiation emitted by a cellular telephone [or] the course of the tumor was
accelerated and aggravated by the emissions from the telephone...”

Susan Reynard used an NEC P9000 hand-held cellular phone for two
years prior to being diagnosed with a malignant left parietal tumor in May
of 1990, according toher husband, David Reynard. Heexplained that the first
sign of his wife’s illness came about a year before the diagnosis of cancer,
when she had some loss of peripheral vision in her right eye. At that time,
doctors examining a magnetic resonance imaging (MRI) scan found what
they thought was a small lesion, which they took to be evidence of a mild
stroke, A year later, a second MRI showed a tumor at the same location.
Susan Reynard died late in May 1992.

She had “made regularand frequent use of the cellular phone,” according
to her attorney, John Lloyd Jr. of St. Petersburg, FL. He added that he is still
examining phone company and other records to document the extent and

{continued on p.10)

Human and Cellular Studies Point to
Similar Mutagenic Effects of Radar

Epidemiological and laboratory studies point to similar genetic effects
from exposure to microwave radiation, according to a series of studies car-
ried out by researchers at the University of Zagreb in Croatia.

“Wefound the same type of chromosomal abnormalitiesamong workers
exposed to radar radiation and in cells exposed in vitro,” Dr. Vera Garaj-
Vrhovac of the Laboratory for Mutagenesis at the university’s Institute for
Medical Research and Occupational Health told Microwave News.

The Croatian work is the strongest evidence to date pointing to a muta-
geniceffectofhigh frequencyradiation. There have beenrelatively few stud-
ies of chromosomal changes due to electromagnetic radiation and the few
that have been carried out have shown conflicting results (see, for example,
MWN, J/A87 and N/D91).

Since 1984, the institute’s Dr. Jasminka Goldoni has been monitoring the
health of 40 workers who maintain air traffic control radar in Zagreb. Over
the years, she and her coworkers have documented changes in their eyes and

(continuedonp.11)



EMF NEWS

« Power Line Talk »

The results of two major Swedish epidemiological studies will
beannounced in Stockholm on September 30, according toRolf
Lindgren of the Swedish State Power Board. The meeting is
being organized by the principal sponsor of the studies, the
Swedish National Board for Industrial and Technical Develop-
ment, known as NUTEK. (The Swedish National Energy
Administration is part of NUTEK.) Dr. Anders Ahlbom of the
Institute of Environmental Medicine at the Karolinska Institute
in Stockholm will present the findings of his case—control study
of adult and childhood cancers and residential exposures to
EMFs (see MWN, M/I87 and N/D89). And Dr. Birgitta Flode-
rus of the National Institute of Occupational Health in Solna
willpresenttheresultsof herstudy of lenkemiaand brain tumors
among EMF-exposed workers (see MWN, N/D9). Lindgren
alsoreports thata small number of individuals will be briefed on
the results on September 18 to give them an opportunity “to
prepare statements and alert people in key positions.” Both Ahl-
bom and Floderus are expected to report some data at the Ist
World Conference for Electricity and Magnetism in Biology
andMedicine inOrlando, FL inmid-June andtopresent the final
results at the DOE review in San Diego, CA in November.

«KL »»

Last August, Congress asked the National Academy of Sci-
ences-National Research Council (NAS-NRC) for areview of
ELF health effects and allocated $600,000 for the study (see
MWN, §/091). But work on this project has yet to begin. As of
mid-May, the DOE (the conduit for the funds in its role as lead
agency forEMF research) has not entered into a contract for the
study. “It’s still going through the DOE process,” Dr, Dennis
Mahlum, the project officer at the NAS-NRC’s Board on Radi-
ation Effects Research, told Microwave News. Mahlum does
not anticipate selecting a chairman or other panel members for
the study until he has a signed contract.

«L »»

Particle physicist David Jackson has returned to the idea thata
simple back-of-the-envelope calculationcan end the controver-
sy over EMF health effects. Writing in the April 1992 Proceed-
ings of the National Academy of Sciences, Jackson argues that
the link between ELF EMFs and cancer can be tested by
comparing overall cancer mortality with the generation of
electricity in the U.S. since 1900. And this comparison has led
him to believe that “stray 50 or 60 Hz EMFs pose no significant
hazard to the average individual.” He adds that his conclusions
“will not come as a surprise to scientists concerned with the
issue.” Maybe they are not surprised (the argument has been
raised before, see MWN, J/F91 and J/A91), but several epidemi-
ologists quoted in the media are not impressed either. “[T}here
are so many things going on over that period—new drugs, new

treatments, new causes of cancer—that [Jackson’s analysis]
really doesn’t tell usanything,” Dr, David Savitz of the Univer-
sity of North Carolinatold the Los Angeles Times (April 15). Dr.
Richard Stevens of the Battelle Pacific Northwest Labs was
more blunt; “Thisisafatuous piece of work,” Alsoquoted in the
Times, Stevens allowed that Jackson's approach makes “intui-
tive sense” but added that with such reasoning, “you couldn’t
even show any significant effect of smoking on cancer...” A
similar debate is ongoing in The Health Physics Society’s News-
letter. The May issue includes a letter from Dr. Joseph Kirsch-
vink criticizing Dr, Robert Adair’s October 1991 article, which
compared childhood leukemia rates in Connecticut with per
capita power consumption, “Kirschvink misrepresents my pa-
per and then attacks those misrepresentations,” Adair wrote in
a response in the same issue.

L »»

In Iate March, Dr. Andrew Sivak resigned as the president of
the Health Effects Institute (HEI). Dr. Charles Powers, the
founder of the institute, is now serving as the acting president.
‘The reasons for Sivak’s departure are unclear, though there are
indications that the board asked for his resignation. In an inter-
view, Powers would only say that the board made no sudden de-
cisions. HEI is continuing to assemble an EMF research plan,
which is scheduled to be made public later this year (see MWN,
S/091,N/D91 and M/A92). “It’s going to take a truly complex
piece of detective work” to sort out EMF effects, Powers said.

KK »»

Women on Long Island, NY are pressing for federal funding to
study the possible causes of high rates of breast cancer in the
region—especially the potential role of EMFs, On May 8,
EMFs came up at a congressional hearing, held on Long Island
by Rep. James Scheuer (D-NY), which looked at the possible
link between toxicchemicalsand breast cancer, Three days later,
apanclofexperts from the federal Centers for Disease Control
{CDC) in Atlanta, GA came to New York to listen to residents’
concerns, Butresearch money isuncertain, “My guessisthat we
probably won’t recommend a study,” Dr. Marion Nadel, a
CDC epidemiologist, told Microwave News. A final decision is
due in December. “The CDC has been dragging its feet for a
long time,” insisted Fran Kritchek, cochairwoman of the 1 in 9
Long Island Breast Cancer Action Coalition. “I hope the CDC
and the state will confront the issue in a more aggressive man-
ner.” Dr. James Melius, director of the state health depart-
ment’s division of occupational health and environmental epi-
demiology, told Microwave News that breast cancer is “an issue
that needs to be addressed.” He said the department is examin-
ing air pollution and EMFs as possible risk factors. “Based on
those results we will decide whether to conduct further studies.”

2
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But Melius said he didn’t know if funds would be available. In
the meantime, the community is impatient. *““We can’t afford to
wait six months for the CDC to decide,” said Barbara Balaban,
director of the Breast Cancer Hotline & Support Program at the
Adelphi University School of Social Work. “In six months there
will be 23,000 more deaths and 90,000 more cases of breast
cancer.”...Battelle’s Dr. Richard Stevens and Dr. Scott Davis
of the Fred Hutchinson Cancer Research Center in Seattle, WA
have received funding, as expected, for a study of the influence
of EMFs and/or light-at-night on breast cancer in women (see
MWN, N/D91). The study began on May 1.

KL »»

Although the House of Representatives has voted to shift feder-

alEMFresearch authority from the DOE to the National Insti-
tute of Environmental Health Sciences (see below), the DOE
iscontinuing its series of workshops to formulate acoordinated
national research program by mid-summer. The first meeting,
held on May 4-5 in Crystal City, VA, focused on policy issues.
Participants included representatives of the NERP steering
committee, APPA,EEI, FDA andthe Florida DER. Dr. Richard
Ball of DOE’s Office of Domestic and International Energy
Policy ran the meeting. The DOE has scheduled two more
workshops—one on science and engineering in Arlington, VA
on June 3-5, and the other on risk communications in Crystal
City on June 8-9. In addition, the DOE is planning public hear-
ingsfor June 29 and July 9 in Denver, CO and Philadelphia, PA,
respectively. (See also, MWN, N/D91 and J/F92).

House Taps NIEHS To Lead
National EMF Research Effort

The House of Representatives has selected the National
Institute of Environmental Health Sciences (NIEHS) as the lead
federal agency for electromagnetic field (EMF) health effects
research, replacing the Department of Energy (DOE).

Under legislation passed by the House on May 27, NIEHS
will receive $60 million for research and $5 million for commu-
nications, both to be spread over five years. An interagency
committee chaired by an NIEHS official will set the research
agenda.

The EMF program is included in the national energy strat-
egy bill, HR.776. The Senate version of the energy bill, ap-
proved earlier this year, does not contain any EMF provisions,
and a joint House-Senate conference committee must resolve
all differences between the two measures. Congressional lead-
ers expect to enact the energy legislation this year.

In selecting NIEHS, the House rejected the DOE designa-
tion Congress made last year, according to an aide to the House
Energy and Commerce Committee (see MWN, S/091). NIEHS
provides greater scientific credibility than the DOE, he ex-
plained. Committee staffers had met with officials from NIEHS,
the DOE and the Environmental Protection Agency (EPA). “It
wascleartoeverybody that NIEHS was the bestchoice,” he said.

The EMF language approved by the House was a compro-
mise between the Energy and Commerce Committee, which
favored NIEHS, and the House Science, Space and Technology
Committee. The science committee had named the DOE as the
lead federal agency in EMF legislation it appended to H.R.776
in March (see p.13 and MWN, N/D91, J/F92 and M/A92).

But Rep. George Brown (D-CA), chairman of the science
committee and the primary congressional supporter of an ex-
panded EMF research effort, said through a spokesman that he
is “very supportive of the lead role of NIEHS.” Except for the
NIEHS designation, the EMF provisions in the energy bill are
generally consistent with the original science committee bill,

Sources said that the DOE did not try to block the NIEHS
selection, but those who track EMF legislationexpect the depart-
ment to fight to retain its lead role in the House—Senate con-
ference. DOE officials did notrespond to requests forcomment.

NIEHS, based in Research Triangle Park, NC, supports bio-
medical research on the human health effects of biological,
chemical and physical agents. Itis part of the National Institutes
of Health within the Departmentof Health and Human Services.
Dr. Kenneth Olden, the director, was formerly director of the
Howard University Cancer Center and chairman of the oncol-
ogy department at Howard's medical school, both in Washing-
ton, DC,

Dutch Advisory Panel
Discounts ELF Health Risks

An advisory group in The Netherlands has concluded that
there are not enough reliable data to support a link between the
extremely low frequency (ELF) EMFs from power linesand ap-
pliancesand the developmentof cancer, pregnancy problemsor
other health effects,

The ad hoc committee, set up by the Health Council of The
Netherlands, recommended that standards be based on limiting
the internal currents induced in the body by ELF EMFs—the
approach adopted by the Intemational Non-Ionizing Radiation
Committee of the International Radiation Protection Associa-
tion (sece MWN, M/J89 and J/F90).

“Resultsof theepidemiological studiesasare now available
donot justify the conclusion that there exists arelation between
prolonged domestic or professional exposure to ELFEMFs and
adversehealtheffects,” the committee wrote inareport released
on April 8 in The Hague. The committee did recommend that
“monitoring of the developments in this field be continued and
the data reevaluated in five years.”

The committee also found *“no compelling reasons to deter-
mine indetail the ELF EMF strengths to which the Dutch popu-
lationisexposed,” because of the uncertaintiesover which char-
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acteristics of the EMFs, if any, have an impact on health,

Dr, Eric van Rongen, the scientific secretary of the Health
Council, explained to Microwave News that no decision has yet
been made on whether a new review will be undertaken in five
years. If such a review is approved, a new committee will be
formed.

The seven-member Dutch committee was chaired by Dr. A,
van Qosterom, a professor of medical physics at Catholic

University in Nijmegen.

The 94-page report, Extreem Laagfrequente Elektromag-
netische Velden en Gezondheid (ELF EMFs and Health), Re-
port 1992/07, is available for 32.50 Dfl (approximately $16.00)
from: Public Relations Department, Health Council of the
Netherlands, PO Box 90517,2509 LM The Hague, The Nether-
lands, (31+70) 347-1441. The report is in Dutch; an executive
summary is available in English,

Defining Prudent Avoidance Policies State by State

From Connecticut to California, states are grappling with
prudent avoidance. An EMF study group in Connecticut has
refused to endorse the policy, while a similar committee in
Texas endorsed it but has recommended no changes in power
line routing policies. Colorado has called fora hearing to define
its program better. And Wisconsin has taken the lead in seeking
to reduce public exposure to EMFEs,

Cumrentevidence “does not permit firm judgmentsaboutpos-
sible adverse effects of ELF magnetic fields on human health,”
the Connecticut Academy of Science and Engineering (CASE)
wroteinits April 1 report. “It would be inappropriate...for public
authorities to recommend ‘prudent avoidance’,” it concluded.

Connecticut Health Commissioner Susan Addiss told Mi-
crowave News that she agrees with CASE’s report and that she
supports the group's recommendations.

Texas' EMF Advisory Committee urged the state Pablic
Utility Commission (PUC) to stick by its policy of prudent
avoidance, butonly up toa point, “We...recommend that, at this
time, the PUC not expand existing routing criteria to include
concerns regarding health effects of EMF exposures,” the
committee stated in a report, issued in March. Texas’ policy
since 1976 has been to avoid population centers, historical sites
and existing utilities when siting transmission lines. “It was
more for aesthetic reasons,” PUC spokesman Mel Eckoff said
in a telephone interview. “Concerns about health effects of
EMFs might have been informally included over the years.”

Earlierthisyear, the Wisconsin Public Service Commission
(PSC) ordered utilities to use low EMF designs in new or
upgraded transmission and distribution lines and to consider
population exposure to EMFs when planning the lines (see
MWN, J/F92), The PSC did not use the term “prudent avoid-
ance” in its May 7 formal order because “it can mean many
things to many people,” PSC aide Dan Dasho told Microwave
News. “But it would be fair to say that Wisconsin goes beyond
commonly held perceptions of prudent avoidance,” he added.

On May 11, the Colorado Supreme Court reversed a ruling
by the Douglas County District Court that denied the Public
Service Company’s request to upgrade transmission lines. The
Douglas County Board of County Commissioners filed a peti-
tion on May 26 requesting that the Supreme Court schedule a
rehearing, according to the board’s attorney, Steven Denman of
the Denver firm of Sherman & Howard, The latest decision was

a victory for the state PUC, which had approved the upgrade in
1989 (see MWN, N/D89 and M/A91). At that time, the PUC
affirmed that, “Prudent avoidance means the striking of a rea-
sonable balance between avoiding potential harm and the
attendant costs and risks.” Following this policy, the PUC
claimed that the costs outweighed the benefits of burying the
Douglas County power lines.

Meanwhile, Colorado is moving forward with attempts to
better define prudent avoidance. On April 29, the PUC proposed to
open a hearing in August “to determine what standards should
applytoelectricand magnetic field strength whenautility...builds
new, or upgrades existing, electrical facilities.” One commis-
sioner suggested adopting Florida’s rules for EMF exposure
(see MWN, M/AB9).

Membersof anEMF advisory groupin Californiadisagreed

'PrudentAvoidance
Sought in Union Contract

Workers at Detroit Edison in Dearbom, MI are asking
the utility to adopt a policy of prudent avoidance.

Local 223 of the Utility Workers Union of America
(AFL-CIO) has proposed adding language to its contract
specifying that Detroit Edison post warning signs indicat-
ing the strength of ambient EMF', install physical barriers
to prevent entry to areas “where EMFs exceed average
levels typically found in homes,” train workers in all as-
pects of recognizing and mitigating EMFs, assess typical
worker exposures and, when planning or rebuilding power
lines, favor designs that minimize EMF exposures,

“It’s stunning how interest has picked up as the mem-
bers learnabout EMFs," the union’s Hal Nixon told Micro-
wave News, He explained that of the 440 Detroit Edison
substation employees, three men lost children to leukemia
and a fourth had a child born with a brain tumor—and there
has been a general excess of leukemia among the workers
themselves. There are some 2,900 Detroit Edison employ-
ecs in the union.

Frank Agosti, a senior vice president at Detroit Ed-
ison, declined todiscuss the union proposal. “It’sour policy

not to comment on contract negotiations,” he said.
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Excerpts from the State Reporis

Colorado...

«Untilscientific findings are more conclusive, facilities should be
designed and located using methods to mitigate, to the extent
practicable, involuntary exposures to the public.
» Increased research, at all levels, that is coordinated 1o maximize
its effectiveness, is in the public interest.

A copy of the April 29 written order, decision no. C92-600,
is available for $3.00 from: Colorado PUC, Attn: Joyce Reed,
1580 Logan St., OL2, Denver, CO 80203, (303) 894-2000, ext.319.

Connecticut...

» Guidelines and standards currently in force in various jurisdic-
tions...donot appear to be exceeded in Connecticut. The academy
does not see any particular utility [for the state] to adopt these
guidelines...,

» Absolute proofof the occurrence of adverse effects of ELF fields

dence....
* There are some immediate or acute biclogical effects of ELF
electromagnetic fields at levels that commonly oceur....These ef-
fects are not seen as a health hazard.
« The totality of the epidemiological studies suggests that if ad-
versehealtheffects fromresidential EMF exposure exist, they are
not likely to make a large contribution.

A copy of the report, EMFs: Electromagnetic Field Health
Effects, is available for $10.00 from: CASE, 410 Asylum St.,
Room 640, Hartford, CT 06103, (203) 527-2161.

Texas...

«Thereisinsufficient evidenceregarding human hesltheffects of
EMFs to provide the basis for & health-based standard.

» Neither the PUC nor other state authorities [should] attempt to
{ set EMF standards through guidelines, regulations or legislation.
* [The PUC should] take action regarding the EMF health effects
issueonly when, orif, actioncan be justified on a publichealthbasis.
» A carefully coordinated and comprehensive national research
agenda with adequate funding from a mix of govemmental and
nongovernmental sources is needed.

A copy of the report, Health Effects of Exposure to Power
Line Frequency EMFs, is available for $32.90 from: PUC of
Texas, Attn; General Records, 7800 Shoal Creek Blvd., Austin,
TX 78757, (512) 458-0225.

Wisconsin...

» It is reasonable 10 conclude that reducing exposure to EMFs in-
creases public safety. Doing nothing, while waiting for concha-
sive evidence about human health effects, is not a reasonable
response to the potential risks associated with EMFs.
« The state of scientific knowledge about EMFs does justify con-
tinuing concern regarding its potential effect on human health.
» Utilities should consider supporting other EMF research pro-
grams in addition to those that are industry sponsored, including
the National EMF Research Program....

A copy of the May 7 written order, docket no. 05-EP-6, is
available from: PSC of Wisconsin, Hill Farms State Office Bldg,,
PO Box 7854, Madison, W1 53707, (608) 267-0510.

at prevailing magnitudes cannot be found in the available evi- |

on whether to advise prudent avoidance, but, in a March report,
recommended that the state PUC consider setting exposure
standards. The group—whose 17 members represent diverse
interests—called for state research, education and mitigation
policies (see MWN, M/A92).

Both the Texas and Connecticut groups also encouraged
further research on EMFs and health, but neither group recom-
mended a state research program. Texas did endorse a national
public-private EMF research program.

Texas’ eight-member committee—an ongoing group ap-
pointed by the PUC in 1988—is made up of representatives
from utilities, state government and universities.

CASE, based in Hartford, CT, is a private, nonprofit group
whose 180 members are divided two to one between academia
and industry, respectively, according to David Wetstone, the
group’s secretary. “CASE intends to model itself after the Na-
tional Academy of Sciences [NAS] and do for the state what the
NAS does for the federal government,” he said.

The Connecticut EMF study cost abont $5,000 and was
directed by Yale University epidemiology and public health
professor Dr. Jan Stolwijk, whoisamember of the International
Radiation Protection Association’s International Non-lonizing
Radiation Committee. “Utilities are aware that [prudent avoid-
ance] is an issue,” Stolwijk told Microwave News. *“ They will
try to do what they can.”

Legal Notebook

Electrical Worker’s Cancer Claim Rejected

The Washington State Department of Labor and Industries
has rejected a claim that an electrical worker’s death from
leukemia was caused by hison-the-jobexposure to EMFs. “The
evidence fails to establish that the death resulted from an occu-
pational exposure,” stated William Travis, a pension adjudica-
tor at the agency, in a March 25 decision.

Robert Pilisuk had worked as a cable splicer and mainte-
nance electrician at Seattle City Light for seven years, until his
deathatthe age of 44 in April 1989, Pilisuk’s widow, Mimi, of Se-
attle, filed the pension claim in March 1991 (see MWN, M/AS1).

“The case is just starting,” said Michacl Withey, Pilisuk’s
attorney, who appealed the decision to the Board of Industrial
Insurance in Olympia on April 22, Withey, of the Seattle firm of
Schroeter, Goldmark & Bender, said he would request health
records from Seattle City Light to see if there is a leukemia
cluster among its workers.

TLPJ Seeks Release of EMF Documents

In an attempt to give the public access to what it calls
“potentially crucial” information about EMFs, Trial Lawyers
for Public Justice (TLPJ}, a public-interest legal group, has filed
amotion in the superior court of Donglas County, GA to inter-
vene in an EMF personal injury suit.
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In its May 8 action, TLPJ seeks to block a protective order

that would allow a utility, the Oglethorpe Power Co., based in
Tucker, GA, to decide which of its documents it wants to treat
as confidential.
. “The public has a right to this information,” insisted TLPJ
lawyer Kieron Quinn of the Baltimore, MD firm of Quinn,
Ward & Kershaw. “Millions of people could be completely
unaware of the dangers of the power lines in their neighbor-
hood,” he said. Quinn told Microwave News that Oglethorpe
Power has since withdrawn its request for confidentiality, A
spokesman for the utility declined to confirm this, but, if true, the
case would become moot.

Nancy Jordan and her family filed a lawsuit in July 1991,
claiming that EMFs from power lines owned by Georgia Power
and by Oglethorpe Power caused her non-Hodgkin’s lymphoma
(see MWN, §/091). TLPJ filed its request on behalf of the Rob-
ert Carl Strom Foundation, an EMF education organization.

Michigan Utllity Sued for Stray Voltage

A dairy-farming couple in Michigan filed a lawsuit against
the Jackson-based Consumers Power Co. (CPC), claiming that
stray voltage from the utility’s distribution lines caused “severe
losses” to their dairy business. Vernon and Salty Lanphear of
Monterey, MI filed the claim in Allegan County Circuit Court
on March 30.

The Lanphears, who have run their dairy farm since 1987,
said theircattie produceless milk and have difficulty conceiving
because of stray voltage from CPC power lines on their proper-
ty. The couple claimed that their income has “substantially
decreased” and that their property is “worthless and unsalable”

HIGHLIGHTS

because of the utility’s negligence.

“We think Michigan Power has an obligation to provide
electric power that doesn’t damage property and affect business
on that property,” said the plaintiffs’ lawyer, Jack Dougherty of
the San Francisco, CA firm of Belli, Belli, Brown, Monzione,
Fabro & Zakaria.

But the utility argues that any injuries alleged by the
plaintiffs are not its responsibility. “We don’t believe we con-
tributed to the problem,” James Dempsey, a CPC attomey, told
Microwave News. *The stray voltage might be coming from
their own farm equipment.” Dempsey has requested that the
court dismiss the case due to a lack of evidence.

InOctober 1990, a family of dairy farmersin Minnesota was
awarded $1 million in a stray-voltage suit (see MWN, N/D90).

Wisconsin Electric Offers $25 Million Settlement

The Wisconsin Electric Power Company will pay $25.2
million to the family of a boy who was critically injured when
he put his hands into an unlocked electrical transformer box.
The seitlement—the largest in a Wisconsin personal injury
case—was reached on March 11 between lawyers for the utility
and Willard Techmeier, the attorney for the boy’s family.
Techmeier is with the Milwaukee firm of Techmeier & Lowe.

On October 2, 1990, Matthew Brown, then five years old,
was visiting relatives in Oak Creek when he touched a Wiscon-
sin Electric transformer. Doctors later amputated his severely
burned left arm and part of his right arm. In a public statement
issued two days afier the accident, the utility accepted responsi-
bility forits actions and said it wouldreplace or retrofit other such
transformers. A padlock was missing from the box Brown opened.

NCRP Steps Up NIER Activities

The National Council on Radiation Protection and Mea-
surements (NCRP) has set up a new committee to promote its
work on non-ionizing electromagnetic radiation (NIER). Scien-
tific Committee 89 (SC89) will serve as an “umbrella” group 1o
coordinate the council’s activities on public, occupational and
medical exposures to NIER. SC89 will cover NIER from DCto
ultraviolet (0-10' Hz).

The committee was set up because NIER “is going to be
very important over the next decade,” Dr. Tom Tenforde, the
chairman of SC89, told Microwave News from his office in
Richland, WA, where he is chief scientist at the Battelle Pacific
Northwest Labs’ Life Sciences Center, Tenforde, with the
encouragement of NCRP President Dr. Charles Meinhold, first
proposed the initiative last year, The NCRP’s board of directors,
on which both Tenforde and Meinhold sit, approved the creation
of SC89 at its quarterly meeting on April 2,

The committee’s first task is to help three existing commit-
tees finish their projects. Tenforde said, “ Umbrella committees
can be very helpful in assisting committees to complete their
Teports.”

Tenforde said that he is considering starting new commit-
tees on: lasers in medicine; MRI and in vivo spectroscopy;
hyperthermiaproceduresand applications; and ultraviolet light,
Each of the committees would review dosimetry, exposure
assessment, biological effects, mechanisms of interaction, pub-
lic and occupational exposure limits and mitigation techniques.
The establishment of such committees will depend on the
availability of funds.

SC89 may also issue “commentaries,” which would be less
detailed than committee reports and which would take less time
tocomplete, Tenforde said. Hecited video display terminalsand
police radar as possible topics for commentaries.
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The three ongoing efforts that will now be overseen by
SC89 are: SC67, “Biological Effects of [Static] Magnetic
Fields,” chaired by Dr. Dennis Mahlum, formerly of Battelle
and now at the National Research Council in Washington, DC;
SC78, “Practical Guidance on the Evaluation of Human Expo-
sures toRadiofrequency Radiation,” chaired by Richard Tell of
Richard Tell Associates Inc. in Las Vegas, NV; and SC79,
“Extremely Low Frequency Electric and Magnetic Fields,”
chaired by Dr. Ross Adey of the VA Hospital in Loma Linda,
CA. SC67 was set up in 1979-1980, and both SC78 and SC79
were established in 1984 (see MWN, D83, Ap84 and J/F86).

Mahlum'’s and Tell's reports are in final editing following
council review, according to William Beckner, NCRP’s staff
officer for both committees. Dr. Constantine Maletskos, the
staff officer for SC79, said that 90% of Adey’s report is in draft
form and that “the current plan is to get the report out by March
19937

The NCRP has invited eight experts to join Tenforde on
SC89. He is planning to hold a first meeting this summer. An
NCRP staffofficerhasnot yet beenassigned to work with SC89.

U.S. Senator Seeks National
Police Radar—-Cancer Study

Responding to concemns over the possible health risks
associated with traffic radar, Sen. Christopher Dodd (D-CT) has
asked the National Institute of Environmental Health Sciences
(NIEHS) to “initiate an epidemiologic study to see if hand-held
traffic radar units pose a risk for cancer.”

“Anecdotes of cancer clustering among police officers have
become widespread,” Dodd wrote ina May 26 letter to Dr. Ken-
neth Olden, the director of NIEHS. Based in Research Triangle
Park, NC, NIEHS is part of the Department of Health and Hu-
man Services’ National Institutes of Health.

In a related development, Sen. Joseph Lieberman (D-CT)
has announced that he will hold a congressional hearing this
surnmer on the health risks associated with police radar. Lieber-
man, the chairman of the Governmental Affairs Committee’s
subcommittee on consumer and environmental affairs, said, “I
am struck by the lack of research, governmental oversight and

RIT Study Shows Elevated Cancer Risks

Dr. John Violanti of the Rochester (NY) Institute of Technol-
ogy (RIT) has found an elevated risk of cancer for police officers
exposed to traffic radar, according to an analysis of questionnaires
that the Police Benevolent Association of New York State (PBA/
NYS) mailed to 6,000 active and retired members last November
(see MWN, J/F92). Conclusions from the study are limited, how-
ever, because response to the survey was voluntary and only 164
officers replied.

“This was a good pilot study, & good starting point,” Violanti
said, adding, “Something is going on that we need to find out
about.” Officers who reported using hand-held radar had the
greatest cancer risks: five of the nine officers who reported using
aKustom Signals HR-8 had cancer, and seven of 14 who reported
using an MPH Industries K-55 had cancer; Violanti calculated that
this was a 5.0-fold increase for users of the HR-8 and a 4.1-fold
increase for users of the K-55.

Violanti also found statistically significant elevated risks for
testicular cancer, colon cancer, thyroid cancer and breast cancer,
though these were based on a small number of cases,

Violanti has written a more detailed questionnaire, which was
mailed by PBA/NYS to 2,000 of its members. He said he would
liketoseeamuchlarger cohortstudy: “Youneed to get ahugenum-
ber of people, maybe 25,000 0r 30,000 police of ficers nationwide.”

Defendants Seeck Dismissal In Bendure Case

A motion for summary judgment in the product liability
lawsuit filed by Eric Bendure is set to be argued July 9 in U.S.
District Court in San Francisco, CA. The defendants in the case,
Kustom Signals Inc. of Overland Park, KS and MPH Industries of
Owensboro, KY, are seeking to have the case dismissed. “They

Other Police Radar Developmenis

contend simply that it's not possible that these radar guns can cause
cancer,” Bendure's attomey, Jack Sweeney of Agoura Hills, CA, |
told Microwave News. ,

This is the first test of the scientific basis for thesecases, Sween-
ey said. If the motion is denied, Sweeney has trial dates of August
11 forthe Bendure case (see MWN, J/A91)and September 14 for the
case brought by Steven Cottini (see MWN, §/091). Both officers
developed cancer after using police traffic radar.

A third police radar suit Sweeney is handling has been put on
hold, following the death of the plaintiff, Leo Hutchison, on April
25. “We've chosen to withdraw the case for now and refile it as a
wrongful death suit,” Sweeney explained. Hutchison’s wife and
son will be plaintiffs in the new case. ‘

New Case Flled in Ohlo

An Ohio state trooper who has brain cancer has sued Kustom
Signals and MPH Industries. Wayne Vessels's suit was filed March
23 in U.S. District Court for the southern district of Ohio. His wife
is also named as a plaintiff.

The court allowed an expedited deposition due to Vessels's
deteriorating health, according to his attorney, Michael Cassity of
the Mt. Orab, OH firm of Cassity, Kelly and Wallace. Vessels’s
testimony was videotaped April 9.

Cassity told Microwave News that the officer was first diag-
nosed with skin cancer on the right side of his face in 1977. The |
cancer spread to his eyelid and then to his brain: *“His prognosis is
terminal.” Cassity said his client used a Kustom MR-7 radar—
mounted on the rear passenger window, inside the vehicle, facing
forward—from 1972 until 1977. Even after he was diagnosed with
cancer, he stayed on the force, using a dashboard-mounted MPH
unit, which the Ohio state police began using in the late 70s, Vessels |
was forced to retire in 1986, Cassity said, when he lost his right eye
to the cancer (see MWN, M/A91).
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federal standards.” He added that research into the biological
effects of microwave radiation is “all but nonexistent.”

Connecticut has been at the center of concern over the risks
of police radar. On June 2, Governor Lowell Weicker signed
HB5070, which outlaws the use of hand-held traffic radar by all
police officers in the state, The measure was sponsored by state
Rep. Joseph Adamo (see MWN, M/A92).

The Connecticut State Police and a number of local depart-
ments had already limited use of hand-held radar (see MWN, N/
D91), following a campaign by the International Brotherhood
of Police Officers (IBPO). The union estimated that 50-60% of
the state’s municipalities had agreed not to use their hand-held
units, “This lIaw is going to save an awful lot of lives because
there were police officers who were still using hand-heldradar,”
IBPO’s Sam Franzo told Microwave News.

Franzo also praised Dodd’s request, saying, “We've been
calling for a national study for a year.”

Dodd wrote that a case—control study “would be relatively
inexpensive yettimely [and] might then prompta more in-depth
investigation.” He concluded that, “The everyday work of law
enforcement officers is already dangerous. As public servants,
the least we can do is to assure them of a safe workplace.”

The IBPO has been lobbying for health research. In a May
18 letter to Dodd, Kenneth Lyons, the union’s national presi-
dent, wrote that, “The IBPO believes a link exists between
prolonged occupational exposure to hand-held traffic radar
units and subsequent development of cancer.” He added, “No
comprehensive studies exist at any level to either confirm or
repudiate any link.”

The potential link between police radar and cancer has been
widely reported in Connecticut and elsewhere (see MWN, S/091,
N/D91 and M/A92). The manufacturers of the radar guns are
being sued by officers in Connecticut and four other states who
have developed cancer (see p.7).

SAB Issues Critique of
EPA EMF Research Plan

The Environmental Protection Agency’s (EPA) research
strategy for electromagnetic fields (EMFs) was criticized for
being vague and unfocused in a May 11 letter to EPA Admin-
istrator William Reilly from the Science Advisory Board (SAB).

The letter represents the consensusof 16 of the 17 membersof
an SAB subcommitiee, Dr. Richard Wilson, a physicist at Har-
vard University in Cambridge, MA, refused tojoin the other pan-
elists, Microwave News has learned. The letter said the dissent
stemmed from “fundamental disagreementwith EPA’sapproach.”

The 16 members agreed on the need for EMF research be-
cause of the “almost universal exposure of populations to EMF
throughout life,” But the panel charged that EPA had grossly
underestimated the cost and time needed to resolve the health
questions: it put the price tag at up to $100 million a year for at
least three to five years.

Earlier this year, the SAB panel issued its review of the

60 Minutes Investigating
Police Radar-Cancer Link

Morley Safer, a carrespondent for 60 Minutes, the CBS |
television news magazine, is looking into allegations that
police officers who are exposed to microwave radiation |
from hand-held traffic radar units face an elevated risk of |
developing cancer.

The segment will be aired this summer or in the fall, |
according to CBS producers. More Americans regularly
watch 60 Minutes than any other show on television.

agency's EMF-cancer report (see MWN, J/F92). The SAB has
now completedits work on EMFs but will probably return to the
issue when EPA completes its revision of the report.

Among the subcommitiee’s conclusions are:

» The level of detail in the document is insufficient for setting
specific research goals and priorities.

«If EPA choosestodevelop a scientifically credible research
strategy independently, it should also propose a mechanism
by which such a strategy can be implemented.

« Effects on [the] nervous system...should receive more
emphasis. :

» A research strategy must emphasize the more fundamental
and far-reaching need for basic understanding of biological
effects and biophysical mechanisms.

«Highpriority [should]} be placed onidentifying andreplicat-
ing in several laboratories the few key experiments that can
determine the reproducibility of effects that appear to chal-
lenge simple biophysical models.

» The identification of the relevant metric is critical both to
formal risk assessment and to risk management should a
significant risk be found to exist.

« Three applied research areas are not included in the EPA
document in which the subcommittee recommends some
limited effort be undertaken: risk perception, risk communi-
cation and risk management.

The members of the SAB subcommittee charged with re-
viewing the EPA plan had voiced many of these concerns ata
public hearing last year (see MWN, J/A91).

Foracopy of the SAB s review of A Research Strategy for
EMFs: Research Needs and Priorities, contact: Lori Gross,
SAB (A-101), EPA, 401 M St., SW, Washington, DC 20460,
(202) 260-4126.

Magnetic Material Found in
Human Brain Tissue

Researchers at the California Institute of Technology in
Pasadena have isolated microscopic crystals of magnetite from
samples of human brain tissue. *I was struck by the similarities
between the human magnetite and the magnetite found in mag-
netic bacteria,” said Dr. Joseph Kirschvink, wholed the Caltech
team, adding that the crystals “are shaped in such a way as tobe
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optimal for use as a magnet.”

“It is possible that the presence of magnetite may mediate
any health effects of EMFs,” Kirschvink said, but he cautioned
that, “In my opinion, the jury is definitely still out on whether
EMFs actually do have health effects.” He also warned that, “1
want to be explicitabout the fact that we have no evidence at this
time that humans have a magnetic sense.”

In a series of interviews, members of the bioelectromagnet-
icscommunity expressed skepticism that this discovery wasthe
key to the mechanism of EMF interactions. * This is a signifi-
cant finding, but I doubt that it has anything to do with
explaining 60 Hz biohazards,” Dr. Robert Becker, the author of
The Body Electric and Cross Currents, told Microwave News.

In their paper, which hasbeen accepted for publication in the
Proceedings of the National Academy of Sciences, the Caltech
researchers explain how the magnetic particles might be affect-
ed by EMFs: “The magnetic torque from external altemnating
fields will indoce mechanical oscillations in the particles, and
the potential exists for such motions to do things like opening
transmembrane ion channels.” According to their calculations,
the intensities of the 50 or 60 Hz fields would have to be slightly
stronger than the Earth’s static field—approximately 500 mG.

Kirschvink and his coworkers are not the firstto have found
magnetic materials in humans. In 1983, a team at the UK.’s
University of Manchester, led by Dr. Robin Baker, reported that
bones from the human sinuses are magnetic (see Nature, 301,
pp.78-80, 1983).

Kirschvink’s paper has been widely publicized in the press.
See, for instance, the Los Angeles Times (May 12), the New
York Times (May 12), Science (May 15) and The Economist
(May 16).

NIST and FAA To Test
Avionics for Inmunity to EMI

Under an agreement with the Federal Aviation Administra-
tion (FAA), the National Institute for Standards and Technolo-
gy (NIST) will test the ability of electronic flight systems to
withstand electromagnetic interference (EMI) from high-pow-
er radiofrequency and microwave (RE/MW) radiation.

Initially, the NIST will test the immunity of avionics to a
variety of different sources, including broadcast antennas and
high-power radars, Abbas Rizvi, the FAA program manager,
told Microwave News.

Thedecision touse the NIST followsa May 4 congressional
report pressing the FAA to perform independent testing. Air-
craft makers claim that the FAA has no justification for its
existing EMI policy of immunity to 100 V/m. The FAA bases
the limit on tests carried out at its Atlantic City, NJ research
facility, according to agency officials.

Ata March 11 congressional hearing, Edward Stimpson,
president of the General Aviation Manufacturers Association
(GAMA), based in Washington, DC, testified that the FAA “has
yettoconductareasonable test program,” and herecommended

using the NIST. At issue is $500,000 that Congress gave the
FAA last year for testing but which the agency has not yet spent.

The FAA hasnotpublished anotice of proposed rulemaking
concerning high-power RF/MW radiation, though it has had
plans to do so for several years (see MWN, N/D89 and J/A90).
Nevertheless, the agency applies the 100 V/m limit as a special
condition on plane designs, Stan Green, anattorney for GAMA,
told Microwave News. He contends that an official rule would
“never get past the Office of Management and Budget [OMB],
because the FAA has zero accidents and zero incidents” to
justify the need for arule. The OMB, anarm of the White House,
evaluates proposed rules before they are published.

The congressional report accompanies the FAA’s research
legislation, HR.4557 (House Report 102-511).

Navy Shelves Plans For
Gulf Coast EMPRESS Il Site

The U.S. Navy has announced that, due to “fiscal pressure,” it
no longer plans to use the proposed Gulf of Mexico site for its
electromagnetic pulse (EMP) simulator, known as EMPRESS I

The Navy has scaled back the EMPRESS II program and
expects to complete only two ten-day trials per year, said Lt.
Commander Joseph Osborne, who is in charge of the program
atthe Naval Sea Systems Command in Washington, DC. These
tests can be performed at the Atlantic Ocean site, off the coast
of North Carolina, where the Navy has operated EMPRESS II—
which stands for EMP Radiation Environment Simulator for
Ships—during the summer months since 1988, Osborne ex-
plained.

Theoceangoing test facility isdesigned to simulate the EMP
that accompanies a nuclear blast to study its effects on ships’
electronics. While the Navy once planned ten cycles of testing
per year—five at each site—it ran only two trials in each of the
lasttwo years at the Atlantic site and hasonly one scheduled for
this year, according to Osborne.

Opponeats of the proposed site, which is about 25 nautical

Finnish YDT-Pregnancy Study:
EMF Risks at Lower Levels

In our last issue, we reported on a new Finnish epide-
miological study showing that women using VDTs with
strong magnetic fields had elevated rates of miscarriages.

Microwave News has now leamed that the magnetic
field levels specified in the Finnish report are “peak-to-
peak” values, not the average or s values to which most
people refer. For VDT EMFs, dividing a peak-to-peak
intensity by three yields the approximate rms value. Thus,
the Finnish study points to an elevated miscarriage risk
from exposures of about 3 mG or less.
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miles south of the Mississippi and Alabama coastlines, are
claiming victory, according to Mike Odom, a Montgomery, AL
attomney who has led the local opposition to EMPRESS 1. “We
made it clear to the Navy that their environmental impact
statement [EIS] was soinadequate that they risked a strong legal
challenge.” The Navy released a final EIS for the Guif site in
October 1991 (see MWN, M/I90 and J/F92).

If the Navy decides it wants torenew plans for the Gulf site,
it will “comply with the requirements of [the National Environ-
mental Policy Act], including public notification and interac-
tion,” according to a Record of Decision signed on March 24 by
Elsie Munsell, deputy assistant secretary of the Navy for envi-
ronment and safety, Had funds been available, Osbome said,
“the questions concerning the project were, we feel, sufficiently
answered to allow the program to go forward.”

Separately, the Navy has settled a lawsuit brought in 1988
inan attempt to block the use of EMPRESS H at its Atlantic site.
The plaintiffs, the Foundation on Economic Trends (FET), a
Washington, DC-based think tank, and a regional planning
commission in North Carolina, have agreed not to contest the
site further, The plaintiffs’ attomey, Lee Rogers of Rogers,
Goxem and Krickenberger in Washington, said thatinterest had
waned in North Carolina because the Navy moved the testing
further offshore. The choice of the open-ocean site was itself a
compromise after opposition forced the Navy to abandon plans
to use EMPRESS II on Chesapeake Bay (see MWN, Oct84,
Nov84, M/A87 and J/A87).

In March 1987, the FET sued the Department of Defense
(DOD), seeking environmental review of existing EMP pro-
grams in all branches of the military (sce MWN, M/AB7). That
suit was settled in May 1988 when the DOD agreed toshutdown
many of its EMP facilities, including an earlier Navy simulator
known as EMPRESS I (see MWN, M/J88).

The 84-page Record of Decision, which supplements the

Cellular Phone Sult (continued from p.1)

Gulif War EMP Weapon Reported

The U.S. Navy used a nonnuclear electromagnetic
pulse (EMP) weapon on the first day of the Persian Gulf war
to disrupt or destroy electronic defense and communica-
tions systems in Iraq, according to an article in the weekly
trade publication Defense News (April 13-19). The article
cites unnamed military and industry sources who describe
a highly secret “black program” for development of the
weapon. EMP warheads were carried on a few of the
Navy’s Tomahawk cruise missiles, the report states.

“It was worth doing simply because there was an
opportunity,” one industry expert told Defense News. ,

Neil Munro, who coauthored the piece with Robert
Holzer, told Microwave News, “*At first I didn’t believe it,
but enough people said it was true for me to write it.”

It was difficult to judge the damage that the EMP war-
heads, a type of high-power microwave weapon, inflicted
on Iraqi electronic equipment, since many other electronic
countermeasures were also being used. |

In the same issue of Defense News, Munroalsoreported
on an Army program to develop high-power microwave
devices for tanks as a mine-clearing tool. These weapons
are designed to disable a mine’s electronic circuitry, They
are being developed by General Dynamics Corp. of Falls
Church, VA.

EIS for the EMPRESS It Gulf Coast site, outlines issues raised
inalmost 200 letters that the Navy received. Both documentsare
available from: Lt. Commander Joseph Osbomne, Naval Sea
Systems Command (PMS -423), Department of the Navy, Wash-
ington, DC 20362, (703) 602-3348.

duration of her cellular phone use.

The Reynards’ suit alleges that the phone had “an antenna
sopositioned as to cause exposure to microwave radiation in an
excessive and unsafe amount to the portion of the brain where
the tumor was found....” David Reynard is more specific. If an
outlineof the phone weresuperimposed on the MRI that showed
his wife’s tumor, the malignancy would be at the middle of the
antenna, he told Microwave News. “It makes a perfect bull's-
eye,” he said. ,

NEC America is a subsidiary of NEC Corp. of Japan, and
GTE Mobilnet of Tampa, which provided the Reynards’ cellu-
lar service, is part of GTE Corp., based in Stamford, CT.
Spokesmen for both companies said they would not cormment
on ongoing litigation. A third defendant, Coastal Radiotele-
phone Inc., sold the Reynards the cellular phone but isno longer
in business.

Lloyd said the snit was prompted by the occurrence of other

similar cancercases in which usersof cellular phonesdeveloped
brain tumors. Lloyd said he and David Reynard know of three
doctors in the Tampa Bay area who were heavy cellular phone
users and who died from brain cancer,

The lawsuit is currently in discovery. Lloyd said the court
allowed an expedited deposition to be taken from Susan Rey-
nard because her health was deteriorating. He videotaped her
testimony on April 24, covering the extent of her cellular usage
and the history of her illness. “We had to get the suit started,”
Lloyd said. “I don’t know how fast we’ll move now.”

The Reynards’ complaintalsoalleges that “‘the celular tele-
phone did not meet accepted standards setting maximum levels
of exposure to microwave radiation.” In the U.S., the most
widely cited guidelines for exposure to microwave radiation are
the American National Standards Institute (ANSI) limits that
were set in 1982 and recently revised (see MWN, N/DO1). The
standards have an exemption for devices with an input power of

10
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seven watts or less. This exclusion wasthe subjectof controversy
during the revision process, when it was first deleted and then
reintroduced (see MWN, S/089 and N/DS0). According to
NEC specifications, the P9000 has an output power of 0.6 watts
and operates at 825-845 MHz.

‘While cellular phones have not previously been the subject
of litigation over health effects, suits have been bronght con-
ceming exposure to radiofrequency radiation from broadcast
towers (see MWN, S/089 and N/D90) and microwave radiation
from military radar (see MWN, N/D90) and policeradar (see p.7
and MWN, M/A91, S/091 and M/A92).

IRPA Drafts Advisory on
Safety of Mobile Telephones

The International Non-Tonizing Radiation Commit-
tee (INIRC) of the International Radiation Protection
Association (IRPA) is preparing a position statement on
Protection Against Electromagnetic Radiation from Mo-
bile Telephones.

INIRC’s objective is *“to make the manufacturers of
devices and the network operators consider essential
health aspects...to prevent adverse health effects,” ac-
cording to an April 3 draft of the statement obtained by
Microwave News.

The draft rejects the controversial seven-watt exclu-
sion clause, adopted by the American National Standards
Institute (see MWN, S/O89 and N/D91), which assumes
that devices with a power of less than seven watts will not
affect health,

INIRC is also considering a recommendation that
partial body exposures from portable radios, including
cellular phones and walkie-talkies, be limited so that the
temperature of any organ, including the eyes, is not raised
by more than 1°C.

“The draft is still only under discussion and has not |
beenadopted,” Annette Duchéne, the secretary of INIRC,
told Microwave Newsfrom heroffice outside Paris, France.
She said that the draft was reviewed at INIRC’s last meet-
ing in mid-May in Vancouver, Canada, and that she does
not expect its approval in the near future. Duchéne also
said that at IRPA’s May meeting, held in Montreal, Cana- |
daMay 17-22, INIRC became the International Commis-
sion on Non-lonizing Radiation Protection.

Meanwhile, one of the papers that has prompted con-
cem over the potential health risks from hand-held radios
has been published. “Energy Absorption Mechanism by
Biological Bodies in the Near Field of Dipole Antennas
Above 300 MHz,” by Dr. Niels Kuster of the Swiss Fed-
eral Institute of Technology in Zurich and Dr. Quirino
Balzano of Motorola in Fort Lauderdale, FL, appears in
the February 1992 issue of the IEEE Transactions on Ve-
hicular Technology, 41, pp.17-23 (see MWN, N/D90).

Croatian Radar Studles (continued fromp.1)

blood, as well as intheir brain activity. (Interestingly, sheidenti-
fied opacities in the posterior pole of the lens of some workers’
eyes.) The men were exposed to 1250-1350 MHz microwaves
atlevels ranging between 10 pW/cm?® and 20 mW/cm? but gen-
erally below SmW/cm? Inapaperpresentedatthe st Congress
of the European Bioelectromagnetics Association in January,
Goldoni reported that, “Long-termm occupational exposure to
microwaves and radiofrequencies may damage sensitive organ
systems.” She published some preliminary results in Health
Physics in 1990.

Atthe sametime, a second team, headed by Garaj-Vrhovac,
has been running a series of laboratory experiments. The re-
searchers exposed both human lymphocytes and Chinese ham-
ster cells to 7.7 GHz microwaves (continuous wave) and found
evidenceof chromosomal aberrationsand the formation of micro-
nuclei (small fragments of chromosomes that are indicators of
genetic changes). In both sets of studies, they concluded that the
microwave radiation could cause genetic damage.

In a paper published in Mutation Research in 1991, Garaj-
Vrhovac and Drs. Durda Horvat and Zlatko Koren concluded
that“microwaveradiation caninduce damagein the structure of
chromosomal DNA” in the hamster cells. Garaj-Vrhovac pub-
lished similar findings on the human cells in Mutation Research
earlier this year.

Koren, a professor of electrical engineering at the Univer-
sity of Zagreb, is also active in encouraging European research
and cooperation in the field of non-ionizing radiation (see MWN,
J/F92).

But the clearest evidence of the genetic risks of microwave
radiation came in 1990, when six of the men whose health was
being monitored by Goldoni were accidentally exposed to ab-
normally high levels of microwave radiation. A radar was mis-
takenly turned on while they were working nearby—-the precise
extent of their exposures is unclear. Ali six were found to have
chromosomal aberrations, but later examinations showed that
these decreased over time.

‘WhenGaraj-Vrhovac comparedtheir chromosomalchanges
with those of human lymphocytes exposed to 7.7 GHz micro-
waves in cell cultures, she found the same types of aberrations
in the two sets of samples. High levels of microwave radiation
increase chromosomal aberrations, she said, emphasizing that
it is now time to identify the exposure threshold for genetic
activity.

Goldoni is continuing to analyze her epidemiological data
and plans to complete her study by the end of the year. At the
same time, she and the other Zagreb researchers are investigat-
ing the effects of low frequency electromagnetic fields (EMFs).
“We are now turning our attention to power frequency EMFs,
though we plan to continue our work with microwaves,” Koren
told Microwave News.

The ongoing war in the region is forcing many people to
work with radar. “We will be following these people after the
war, to see if we can detect any effects of the radiation and to see
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if we can develop a dose—response relationship,” Koren said.

Korenisinterested in hearing from other researchers pursu-
ing similar types of studies. Contact: Professor Zlatko Koren,
Faculty of Electrical Engineering, University of Zagreb, Unska
3, 41000 Zagreb, Croatia, (38+41) 629 606; fax: (38+41) 611
396.
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~— Commentary

The new Croatian radar studies (see p.1) and the continuing
uproar over police radar (see p.7) demonstrate that U.S. health
agencies are neglecting a potentially significant occupational
and public health issue. It is ironic that the efforts of a country
as small as Croatia overshadow those of the U.S., where radar
isan essential part of military technology, air traffic control and
police enforcement.

The results from the University of Zagreb are consistent
with other research findings—especially those from Sweden—
which point to serious biological and health effects that have
nothing to do with heating.

At a time when there is a consensus on the need for more
research on ELF EMFs, we must also step up work on the RF/
MW frequencies. The Environmental Protection Agency panel
that just completed its review of the agency’s cancer report
made aspecial pleatonotignore RF/MW radiation: “Thereport
should...declare explicitly that the attention given to non-ioniz-
ing EMFs derives in the first place from long-standing concern
over the hazards of [RF/MW] radiation” (see MWN, J/A91 and
J/F92).

Indeed, Sir Richard Doll, who chaired the National Radio-
logical Protection Board advisory group that recently issued a
reporton EMFsin the UK., concluded that the cancer risk from
RF/MW radiation is of greater concern than that from ELF
EMFs (see MWN, M/A92).

The first step is to expand on the research now being done
almost exclusively by the U.S. Air Force (USAF) and the other
branches of the Department of Defense. The health agencies
must establish their own credible programs free of real or
perceived conflicts of interest—as is being considered for the
national EMF research effort (see p.13).

Much needs to be done. Here's how to start:

« Initiate a national epidemiological study of carncer, especially
testicular cancer, among police officers using traffic radar, as
recently urged by Sen. Christopher Dodd (D-CT) (see p.7). At

Radar Radiation: A Call for Research

the same time, a second study should investigate those exposed
to the more powerful military and civilian radars.

* Resume work on the effects on the blood-brain barrier, De-
spite a succession of provocative results over the last 15 years,
the military continues to push this subject under the rug (see
MWN, S81, §5/086 and J/A88). The Swedes and the Canadians
are pursuing this line of research——not only over concern about
hazards but also for its potential as a way of delivering drugs to
the brain (see MWN, J/F92).

» Pursue the equally compelling Swedish findings showing
changes in the cerebrospinal fluid of radar workers (see MWN,
My85 and M/189).

» Increase support for the Johns Hopkins University and Food
and Drug Administration studies on microwave effects on the
eyes, with special emphasis on the observed drug-microwave
synergy. Duetoalack of funding, this important work is moving
too slowly (sece MWN, J/A83, 5/086,J/A87,1/A88 and S/0O91).
« Follow up the medical histories of workers injured by radar. In
almostevery case, the USAFand the Navy have refused tomon-
itor the long-term health of those accidentally overexposed (see
MWN, J/A86 and J/F88).

« Investigate the possible link between a cancer cluster among
residents of a Florida housing development and anearby FAA-
USAF radar (see MWN, J/F92).
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FROM THE FIELD

House Report on National EMF Research Program

Excerpted below is the text of the House Committee on Science,
Space and Technology report (No.102-474, Part 2, pp.117-124) on
the Comprehensive National Energy Policy Act (H.R.776), which in-
cludes the Brown-Scheuer bill for a National Electric and Magnetic
Fields ResearchProgram(NERP)—seeMWN,N/D91,JIF92 and M!
A92. We have omitted a section on the DOE as the lead agency, since
the bill has since been amended to assign this responsibility to NIEHS
(see p.3). Nevertheless, the report is written in terms of delegating
tasks to the Secretary of the DOE.

Background

1. Sclentific Background: In recent years the public has become
increasingly concerned that exposure to EMFs may pose a threat to
humanhealth....The available scientific evidence is extremely ambig-
uous and suggests that if there are health effects for EMFs they do not
follow a traditional dose-response relationship...

2.Economic and Regulatory Effects: Amid the scientific uncertainty
surrounding potential health effects of EMF exposure, pressure to re-
duceor avoid publicexposure to high levels of EMFs has been building....
3. Current Research and Need for NERP: Though there is some
pressure for regulation of EMF exposure, few people argue that it is
appropriate to regulate at this time given the scientific uncertainty
conceming safety, In fact, premature regulation of field strength could
prove notonly costly but also counterproductive if another parameter
of the fields were found to beresponsible for producing adverse health
effects, The primary need conveyed by virtually all parties concemned
with the EMF issue including utilities, computer and electrical equip-
ment manufacturers, labor unions and public interest groups, is for an
increasedlevel of credible, high-quality research focusedonhealtheffects.

Atpresent, federal research on EMFs is concentrated primarily
in DOE, which received $5 million for EMF research and was desig-
nated the lead federal agency for such research in the FY92 Energy
and Water Development Appropriation. DOE’s FY93 budget request
forthis areais up $2.5 millionto $7.5 million. EPA also receives fund-
ing for EMF research at & level of $1.9 million and has requested the
same amount for FY93....

In order to avoid spending money on research which may not be
perceived as credible and in order to establish a mechanism for coordi-
nation of EMF research on a national level, a large number of utility
and electric equipment groups are interested in cofunding with the
federal government a [NERP]. Sponsorship by the federal govern-
ment, with appropriate peer review, would increase public credibility
of theresearch while cofunding bynonfederal entities such asindustry
and states would enable an accelerated research program designed to
answer the questions surrounding EMFs as soon as possible.

Explanation

The program...attempts to address the lack of coordination within
the federal government and among the federal government, states and
industry; the need for increased research...and the need to achieve and
maintain high publiccredibility for EMFresearch. Inorder to increase
coordination among those conducting or interested in EMFresearch,
thelegisiation establishes & committee of representatives from federal
agencies to coordinate the federal research effort and an advisory
committee of representatives from states, unions, industry and public
interest groups. To address the need for increased research, the legis-
lation authorizes a five-year, $60 million research program to be co-
funded by voluntary contributions from the nonfederal sector. In order
to ensure the credibility of the research program, mechanisms for sci-
entific peerreview of proposals and conflict-of-interest provisions for
researchers are included in the legislation.

1. Interagency Committee [IC): [This committee will] coordinate
the work of all the federal agencies involved in EMF issues....The
comumittee intends that the IC should be a working-level group whose
members have expertise in issues relating to EMFs....The IC is direct-
ed to develop a comprehensive agenda for research on the possible
human health effects of EMFs and to update that agenda on a biennial
basis to reflect new information....The agenda should focus primarily
on 60 Hz EMFs...The committee does not intend to exclude complete-
lyrelatedresearch on [ELFEMFs} andon[VLF EMFs], however, and
encourages research on frequencies typical of emissions by [VDTs].
2. Advisory Committee [AC]J:...The AC is to be composed of repre-
sentatives from state regulatory agencies, state health agencies, elec-
trical utilities, electrical equiprment manufacturers, labor unions and
public interest groups....The AC, therefore, is directed to establish
priorities within the research agenda developed by the IC and toupdate
those priorities as necessary to reflect new information....
3. NERP: A. Selection of Projects:...In order to ensure high-quality,
credible science, the Secretary shall submit all the research proposals
to at least one peer review panel of scientific and technical experts...
B. Reporting of Research: The legislation requires that researchers
submit reports to the National Academy of Sciences [NAS], the IC,
and the AC summarizing the activities andresultsof their projects. The
NAS is directed to submit annual reports to the IC and AC which eval-
uate completed research and make recommendations as to how to trans-
fer information gained through the program to states, industry, unions
and the public, The IC and AC are alsodirected to submitannual reports
to Congress...The committee further intends that all results of the re-
searchprogramshall be available to the public and especially encourages
researchers to publish theirresults in the peer-reviewed scientificliterature.
C. Conflicts of Interest: The committee and many of the groups sup-
porting the concept of the NERP are particularly concerned that the
research program should be as free of bias and conflict of interest as
possible....The issue of credibility has been anespecially sensitive one
in the development of this legislation because of serious credibility
problems with an asbestos research program sponsored by the EPA
and industry and conducted by the Health Effects Institute....
Inorderto avoid a similar situation with this research program, the
legislation specifies that the Secretary shall include conflict-of-inter-
est provisions in grants and contracts which require researchers to
disclose all fundsreceived for consulting work and forrelated research
and which prohibit researchers from testifying in court on research
they are performing for the NERP. Researchers may testify on other
research they have performed or are conducting. However, the spirit
of the conflict-of-interest provisions precludes testimony on any re-
search which bears a direct relationship to aresearcher's work for the
NERP. The provisions apply only to the time during which aresearch-
er is conducting projects for the program.
4. EMFs Public Information Dissemination Program: [A] respon-
sible and effective information progrem on EMF should take into
account the complex and ambiguous nature of current scientificknowl-
edge about possible health effects...

Cost-Sharing

..The Secretary is directed to obtain 50% of the total funding for
research to be funded in each given year from offsetting receipts
voluntarily contributed by nonfederal entities....In the event that the
Secretary does not obtain nonfederal contributions to fund the re-
search efforts in a given year, however, the legislation gives the
Secretary the authority to fund research projects whose probable
benefits the Secretary considers to outweigh the public interest in
acquiring 50% funding from nonfederal sources....
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UPDATES

EXPOSURE ASSESSMENT

Telephone Company Employees...Bellcore, theresearch arm
of the regional Bell companies, has completed a survey of the
ELF EMF exposures of telecommunications workers and has
-determined that “differences between occupational and nonoc-
cupational magnetic field exposures are not very large.” At
randomly selected work sites, about 300 employees wore
EMDEX C meters as they went about theirusual work routines.
Data from these subjects were compared with exposure mea-
surements for about 30 workers who agreed to wear the meters
outside of work, On the job, 95% of the participants had time-
weighted exposure averagesofless than 8.2mG, and away from
work, 95% had averages of less than 4.1 mG, according to an
abstract of the results, which was presented at the 8t4 Annual
Meeting of the Electromagnetic Energy Policy Alliance, held
May 4-6 in Alexandria, VA. David Rainer, Bellcore’s director
of environmental health and safety, who led the study, told
Microwave News that the occupational exposure data were not
analyzed by job category. Bellcore is not releasing the study,
Rainer said. For more information, contact: Ron Riechmann,
Belicore, 1D-150, 290 West Mount Pleasant Ave., Livingston,
NJ 07039, (201) 740-6129.

Canadian Survey...TransAlta Utilities Corp. in Calgary, Al-
berta, has measured EMFs at sites across Canada for the
Canadian Electrical Association (CEA). Measurements were
made at a variety of utility facilities and at 243 residences and
14 workplaces. Generating plants were found to have the
strongest magnetic fields—up to 2 G. Substation magnetic
fields were less than 20 mG; transmission line magnetic fields,
measured 30 meters from the center line, were less than 30 mG.
The report states that magnetic fields in residences “can vary
tremendously, depending on proximity to power lines, charac-
teristics of the household wiring and appliance use.” Measure-
ment of Electric and Magnetic Fields, Report No. 272T677, is
available for $500.00(U.S.) from: Carmelina Aparicio, CEA, 1
Westmount Sq., Suite 1600, Montreal, Quebec H3Z 2P9,
Canada, (514) 937-6181, ext.317.

MOSCOW EMBASSY

Activating the Great Seal...In his new book, Molehunt: The
Secret Search for Traitors That Shattered the CIA, David Wise
sheds new light on the continuing enigma of why the Soviet
Union beamed microwaves at the U.S. embassy in Moscow for
many years beginning in the 1950s (see MWN, Ja81, D83 and
M/AR88). His source on this topic is Peter Karlow, a former OSS
and CIA official who, according to Wise, is as close as one can
gettoan American*Q”—-Jan Fleming s fictional character who
equipped James Bond with high-tech gadgetry. Karlow de-
scribed how the C1A found alistening device plantedinareplica
of the Great Seal of the U.S., which had been presented to the
Americansby the Sovietsand placed in theambassador’s office.
Karlow told Wise: “There was a passive device inside the seal,
like a tadpole, with a little tail. The Soviets had a microwave

signal beamed at the embassy that caused the receptors inside
the seal toresonate.” Wise explains that, “A human voice would
affect the way the device resonated, allowing the words to be
picked up.” His book was published by Random House earlier
this year.

OVENS

Microwaving Breast Milk...Using amicrowave oven toreheat
amother’s breast milk diminishes the milk’s infection-fighting
properties, according to researchers at the Stanford University
School of Medicinein Stanford, CA. * This preliminary study sug-
gests that microwaving human milk could be detrimental,” they
write in the April 1992 issue of Pediatrics. The team, led by Dr.
John Kemer, demonstrated that microwaving human breast
milk to Iow (20-53°C) or high (72-98°C) temperatures breaks
down antibodies and proteins that inhibit bacterial growth and
fight infection. In a separate experiment, they showed that milk
heated to atleast 98°C ina microwave oven and then dosed with
E. coli grew 18 times the bacteria of milk that had not been
heated; even milk heated to low temperatures (20-25°C) had
five times as much bacterial growth. All samples, including un-
microwaved controls, had been frozen and were allowed to
thaw atroom temperature, The paper argues that the diminished
anti-infective properties “are difficult toexplain” based on heat-
ingalone. Storing breast milk in freezers and heating itin micro-
wave ovens is now a matter of course in many intensive care
nurseries, the authors point out. The Stanford study comes on
the heels of a World Health Organization (WHO) report, which
found no evidence that cooking with microwaves induces
harmful effects (see MWN, M/AS2). (For more on microwave
oveas and cooking, see MWN, S/088, M/A89 and M/190.)

PEOPLE

Atits annual meeting, held on April 2, the National Council on
Radiation Protection and Measurements (NCRP) elected nine
new members, including Dr. David Heel of NIEHS, Dr. Gil-
bert Omenn of the University of Washington, Seattle and
David Sliney of the U.S. Army Environmental Hygiene Agen-
cy. In addition, Dr. Bill Guy of the University of Washington,
Seattle was reelected and Dr. Leonard Sagan was elected an
honorary member....Dr. Samuel Milham Jr. has retired from
the Washington State Department of Health. He plans tocontin-
ue todoresearchand toconsulton EMFissues....Dr. Abe Liboff
of Oakland University in Rochester, MI was presented the Hu-
manitarian Award by the Robert Car] Strom Foundation at the
foundation’s annual meeting, held in Ann Arbor, MlonMay 15
(see MWN, M/A92). Liboff wascited for his “pioneering work”
on EMF bioeffects.... Jesse Russell Sr., the director of AT&T
Wireless Systems & Services Architecture Center at Bell Labs,
has been elected president of the Electromagnetic Energy
Policy Alliance. Previously, Russell wasthe directorof AT&T's
Cellular Telecommunications Lab....Epidemiologist Dr. Doreen
Hill is leaving EPA’s Office of Radiation Programs to join
Energetics, aconsulting firm in Columbia, MD, where she will
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